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HISTORICAL NOTE 
NDOUBTEDLY, one of the great 
tributes paid to radiology was that 

delivered in 1923 by a famous British sur- 
geon, Sir Berkeley Moynihan," in his lec- 
tures on gastric and duodenal ulcers. Of all 
methods of diagnosis, he said that he con- 
sidered that of the roentgen-ray specialist 
to be paramount and emphasized the high 
degree of error to be expected from sole re- 


liance on clinical judgment in diagnosis of 


gastric ulcer, or for that matter on any 
other laboratory method of diagnosis then 
known. In the Hunterian Lecture Sir 
Berkeley stated ““There are, indeed, only 


two certain and unequivocal methods of 
that of 


making a diagnosis of gastric ulcer 
the radiologist and that of the surgeon. 
Unless a gastric ulcer is seen we can never 
be quite confident of its presence. We must 
walk by sight and not by faith. | think it is 
quite true to say that no merely clinical 
diagnosis of any question is so apt to be 
fallacious as is that of ‘gastric ulcer.’ Yet 
cases are met with, very frequently, in 
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which this diagnosis has been made upon 
the flimsiest clinical evidence.” 

In the instance of the very ill patient 
the profuse bleeder—is there one of us not 
in agreement with Moynihan that we must 
walk by sight and not by faith? 

Obviously, Moynihan was fully conver- 
sant with the work of Dr. Carman of the 
Mayo Clinic and the other writers of his 
day, with the “niche” and “fleck” defects 
so characteristic of ulcerative disease. He 
was also familiar with the incisura along 
the greater curve of the stomach which 
points the finger to the site of crater. The 
presence of this zone of “‘abiding spasm”’ 
or “notch,” he felt, is proof positive of the 
presence of an ulcer. Even in the early 
1920's with barely adequate roentgen diag- 
nostic equipment, the gastric ulcer niche 
was being identified in fully a third of the 
patients examined by him. Also, he placed 
considerable emphasis on the finding of 
duodenal deformity, stating that “De- 
formities of the duodenal bulb are as cer- 
tain an evidence of ulcer as are the ‘niche’ 
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and ‘notch’ in cases of gastric ulcer. When 
stenosis has resulted from the firm healing 
of an ulcer, whether in the stomach or 
duodenum, or both, the radiologic exami- 
nation reveals the clearest proof of the con- 
ditions present.” Perhaps in our attempt to 
be purists in roentgen diagnosis, we tend to 
underestimate the importance of a clear- 
cut duodenal cap deformity in the absence 
of an ulcer niche. It is our impression that 
lacking other findings, the duodenal bulb 
deformity in a patient bleeding profusely is 
valuable medical indication of the source 
of the hemorrhage. 

Although team-work and understanding 
between physician and surgeon were stressed 
by Moynihan, Meulengracht,' in an ad- 
dress before the British Medical Associa- 
tion in Aberdeen in 1939, felt that opera- 
tive interference was ill advised. Since 
1931, he stated, it had become necessary to 
radically change his previous concept of the 
medical treatment of bleeding peptic ulcer. 
Previously, the accepted form of manage- 
ment consisted of ‘‘absolute immobility, 
ice box, ice pills, inanition, milk in quite 
small and carefully increasing doses and 
slow transition to a modified Lenhartz 
diet.” The new concept proposed by 
Meulengracht was a liberal diet from the 
first day of admission. In the usual case, 
ambulation was allowed within two weeks 
and the patient was discharged by the 
fourth or fifth week following a test meal and 
roentgen examination. The inadequacies of 
the previous treatment can be best under- 
stood by the following quotation by Meulen- 
gracht: “I recall the old days. They are ex- 
emplified by an account of one of my pa- 
tients. He had had a hematemesis some 
thirty years previously and had lain im- 
mobile in bed for four weeks on one to one 
and one-half liters of ‘dead boiled milk.’ 
After a month the physician on his round 
in the ward said to him: “Tomorrow we will 
start extra rations.’ The following day the 
eagerly awaiting patient received his extra 
ration—it was a cup of oatmeal gruel!” 

The basic principle of the new form of 
medical treatment was that of rest and re- 


laxation, plus frequent feedings of ade- 
quate high-caloric food. With this method 
a low mortality of I to 2 per cent was as- 
serted by Meulengracht, who states that 
there must be a certain basic death rate 
for every morbid condition. His work 
actually lent impetus to early roentgen- 
ray study, for in a short time it seemed 
quite obvious that the stomach, which 
could tolerate food ad libitum would, by 
the same token, tolerate barium sulfate and 
water suspension without serious detri- 
ment to the patient. 


MEDICAL AND SURGICAL 
CONSIDERATIONS 


The problem of risk of upper gastroin- 
testinal hemorrhage can be divided into 
two parts: (1) medical and (2) surgical 
pathologic components. The most reward- 
ing procedure in almost every instance 
is an adequate history and physical exam- 
ination. Dyspepsia and night pain with 
food and antacid relief supports the diag- 
nosis of ulcer, but 1 of 4 patients will give 
no digestive history prior to admission.?’ 
In these individuals reliance must be placed 
on other means of diagnosis. The history 
of multiple repeated episodes of bleeding 
and negative prior explorations suggests 
the distinct possibility of erosive gastritis. 
This is in sharp contradistinction to eso- 
phageal varices where 7 of 10 patients may 
die within a year of their first hemorrhage.” 
Obviously, if the patient has had a rela- 
tively recent adequate gastrointestinal 
roentgen examination with positive find- 
ings, there is no need to subject him to 
further unnecessary study. On the other 
hand, if these findings were recently nega- 
tive, then consideration should be given to 
a more adequate evaluation of the esoph- 
agus and small bowel, not to mention a 
careful re-examination of the stomach and 
duodenal bulb. 

Bleeding from the gums and_naso- 
pharynx should not lure one into a position 
of false security, since far more serious 
lesions may exist and be readily overlooked. 
Thus, Archer? recently diagnosed a peptic 
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ulceration of the esophagus as cause for 
hemorrhage which had been previously 
quite obviously explained on the basis of 
hemoptysis from known pulmonary tuber- 
culosis of several months’ duration. This 
diagnosis would not have been made pos- 
sible without the use of a heavy barium 
paste to outline the lower third of the 
esophagus. In this regard, it should be 
emphasized that there is apparently a 
strong proclivity on the part of some to 
consider the esophagus to be completely 
negative on the basis of a normal upper 
gastrointestinal study. This, of course, is 
not so. Special media are necessary for ex- 
amination of the esophagus including 
barium jam, barium capsules, thick barium 
paste or Rugar and barium-impregnated 
cotton, not to mention special positioning 
with the use of the Miller and Valsalva 
maneuvers. If symptoms are high and sug- 
gest dysphagia or pyrosis indicating the 
possibility of an esophageal lesion, the 
physician conducting the roentgen study 
should be warned so that the appropriate 
method of examination can be selected. 
The following information, modified from 
Archer, should be made available by the 
referring physician: Bleeding: (a) by mouth 
(bright red or venous blood, black vomitus, 
coffee grounds); and (b) by bowel (tarry 
stools, currant jelly type, gross!y blood 
stained feces). As emphasized by Jones, 
failure to secure sufficient medical informa- 
tion should not be condoned." 

The vast majority (80-85 per cent) of 
cases of upper gastrointestinal bleeding is 
due to peptic ulcer, gastritis and varices of 
the esophagus. According to Brick,‘ eso- 
phageal varices account for 10-15 per cent 
of such bleeding. This, however, does not 
exempt the physician from overlooking the 
possibility of the rare entities such as 
spindle cell and other tumors, peptic 
esophagitis, hiatus hernia and various and 
sundry blood dyscrasias. Jones! also men- 
tions capillary bleeding which occurs in 
enterocolitis, vitamin C deficiency, hemo- 
philia and emetine and radium intoxica- 
tion. Physical examination may disclose 
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important clues such as palpable tumor, 
splenomegaly, sentinel or other lymph node 
enlargements, abdominal venous collat- 
erals, spider nevi, Blumer’s shelf, telan- 
giectasis of the mucous membrane and 
melanin pigmentation about the lips 
(Peutz-Jegher’s syndrome) and jaundice 
and ascites. Perhaps the most important 
factor on physical examination is to assess 
the patient’s degree of shock in order to 
evaluate the rate of bleeding and ultimate 
prognosis. 

Laboratory aids are definitely helpful, 
though, in general, blood studies measure 
the quantitative aspects of the hemorrhage 
only. One very important consideration is 
the use of the bromsulphalein test to 
evaluate the presence or absence of esopha- 
geal varices. A bromsulphalein retention of 
over 15 per cent suggests the presence of 
varices. This test is used routinely in many 
of the large centers and experience indicates 
a high degree of accuracy. At the Graduate 
School of Medicine, University of Pennsy]- 
vania, few, possibly only 2 cases of 
varices,’ have been found in which the 
bromsulphalein test was negative. Bockus, 
in a personal communication to one of us, 
states, ‘I think it would be fair to say that 
in our experience in portal hypertension 
associated with esophageal varix with 
bleeding secondary to portal hypertension, 
we have rarely obtained a negative brom- 
sulphalein test. It may be that, it has only 
occurred twice.... Certainly from the 
standpoint of clinical importance, a nega- 
tive bromsulphalein test would tend defi- 
nitely to rule out liver-spleen disease with 
portal hypertension, as a cause of bleed- 
ing.” This, of course, would be more likely 
to occur from extrahepatic block. Brom- 
sulphalein retention is rare in patients who 
hemorrhage from the gastroduodenal ul- 
cer.2’ In screening these cases, Bockus also 
usually includes prothrombin concentra- 
tion, serum bilirubin, and phosphatase de- 
terminations. 

After adequate hydration, failure of the 
blood urea and nitrogen concentration to 
have returned to normal may be due either 


1 
t 
| 
| 

) 
| 
) 
a 
7 
S 


1006 Gilbert W. Heublein, Gerald L. 


to renal impairment or may signify con- 
tinued bleeding or exacerbation of hemor- 
rhage (Bockus). Bockus apparently rou- 
tinely uses blood urea nitrogen tests on all 
such patients, and, provided pre-existing 
renal disease can be excluded, finds the ele- 
vation of some diagnostic value. A high 
blood urea nitrogen reading may suggest 
recurrence of hemorrhage after the initial 
episode is thought to have ended com- 
pletely.®:* 

An important consideration of this prob- 
lem is what constitutes serious bleeding. 
This has been summarized by Welch?’ as 
follows: (1) Acute hemorrhage with vari- 
able shock or loss of 50 per cent of red 
blood cells; (2) photohemoglobin of 7 gm. 


or less; and (3) need of 2,500 cc. (§ units) of 


whole blood to restore the hemoglobin to 
normal. 

Using these criteria, Welch®® noted a 
diminishing mortality rate down to Io per 
cent in 1948. More recently, at the Hart- 
ford Hospital engnene has been placed on 
blood volume determinations in evaluation 
of blood loss.”6 


SURGICAL PATHOLOGIC CONSIDERATIONS 


A brief review of the literature indicates 
that, of any average group of patients bleed- 
ing from the upper gastrointestinal tract 
admitted to a large metropolitan hospital, 
20 in every 100 will show evidence of serious 
hemorrhage. It is this minority group and 
notably patients of fifty years of age or 
older who have to be closely studied to pro- 
tect them from the possibility of exsan- 
guinating hemorrhage. Six of 100 patients 
will be in too precarious a condition to be 
operated on and will die, and 2 will die in 
spite of operation. Fifteen of the seriously 
hemorrhaging patients will bleed to such 
an extent that the outcome will appear 
to be fatal. With luck, however, these 15 
will live following resection. Nevertheless, 
it should be emphasized that the mortality 
figures for any one hospital will vary con- 
siderably from year to year, depending 
upon the number of cardiorenal and hepatic 
complications, the age and general condi- 
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tion of the patient, the delay prior to op- 
eration and the response to blood replace- 
ment. For instance, Wirts and Bodi*® report 
a medical mortality rate between 1952 and 
1955 ranging from 14 per cent to 25 per cent 
to 8 per cent. During the same period their 
surgical mortality in the Jefferson Hospital 
remained constant at approximately 18 per 
cent. They stress that patients from the 
higher economic levels of life do better than 
those from the lower strata of society and 
point to the unusually low mortality re- 
port from the Lahey Clinic of 1.2 to 2.6 
per cent (Boles). It is quite probable also 
that such low mortalities, as reported by 
the Lahey Clinic, are explained in part on 
“screening.” In other words, many of these 
cases represent patients coming from a dis- 
tance in good general condition.!® It would 
appear, in view of their findings, that the 
death rate fluctuates markedly depending 
on medical complications, the number who 
have received large doses of corticotropins 
and prednisone or those who have received 
massive transfusions and in whom practi- 
cally all the blood volume has been re- 
placed preoperatively. They recount the 
case of one critical patient who received 40 
units of whole blood prior to being sub- 


jected to laparotomy. The outcome was 


fatal. Of cases dying following surgery in 
1955 in their hospital, the causes of death 
were quite obvious: (1) severe peritonitis; 
(2) fulminating pancreatitis; and (3) a pa- 
tient who had been for a considerable time 
treated for dermatomyositis by cortico- 
tropins and prednisone. As originally em- 
phasized by Finsterer,® it is in such desper- 
ate surgical cases that early operation may 
be life saving. Otherwise, a 100 per cent 
mortality can be anticipated. As early as 
1933 in a relatively primitive surgical era, 
Finsterer® reported a 4.3 per cent mortality 
in early operated cases, that is, within 
forty-eight hours, and a late mortality of 

2.7 per cent. These figures can hardly be 
improved upon today and it may well be 
that Finsterer’s “first forty-eight hours”’ is 
still optimum for surgical gastrectomy, as 
well as roentgen study. 
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It is quite obvious that the relationship 
of a chronic penetrating peptic ulcer to the 
lumen of one of the larger gastric or duo- 
denal vessels or their branches will be de- 
terminative as far as life and death are con- 
cerned, and that the elasticity and con- 
tractility of the vessels will also play an im- 
portant role in the ultimate survival of the 
patient under supportive treatment. Al- 
most without exception these ulcers erode 
the posterior duodenum in the region of the 
superior pancreaticoduodenal artery, the 
splenic artery, or its branches; or the right 
and left gastric arteries along the lesser 
curvature of the stomach. Heuer" de- 
scribed the pathology as follows: “The 
pathologic picture was strikingly similar in 
all cases. The ulcer was deep and presented 
a hard fibrous base in which there was an 
eroded open artery whose lumen, in some of 
the specimens at autopsy, was large enough 
to admit a match stick.” 

Acute ulceration of the anterior duo- 
denal wall and the distal portion of the 
lesser curvature of the stomach is in 
Heuer’s opinion definitely less hazardous. 
The extent of the gastric and duodenal 
vasculature, sometimes only vaguely re- 
membered by the internist and radiologist, 
is shown in Figure 1. 


ROENTGEN EXAMINATION 


Opinion varies among our surgical and 
medical colleagues as to’ the efficacy of the 
roentgen examination. It also varies from 
one medical center to another. Hayes,!° at 
the Yale University School of Medicine, 
states that he places no reliance on early 
roentgen examination: interference 
of adequate examination by the presence of 
clots has led us after a brief trial to omit 
this type of examination.”’ Standish™ be- 
lieves that the main advantage gained is in 
the early evaluation of the esophagus for 
esophageal varices: “It is with this in mind 
that any x-rays I order are obtained. I do 
not believe that it is dangerous, however, if 
the patient’s blood has been replaced sufh- 
ciently.”’ He states further: “If the patient 
is not in shock, for evaluation of esophageal 
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Fic. 1. Roentgenogram of gas distended stomach. 
Celiac axis injected to show larger gastric and 
duodenal vessels outlined by Schlesinger’s solu- 
tion. (Fresh injected specimen prepared by Dr. 
Ronald Beckett of Hartford Hospital Pathology 
Department.) 


varices, | would examine at the earliest 
moment. If I were interested in the actual 
source of bleeding other than the esophag- 
eal varices, | would not hesitate to x-ray 
the patient within 48 hours of the time 
bleeding has ceased.”’ 

Tumen”’ feels that there is much to be 
gained by early and appropriate roentgen 
study providing the radiologist is informed 
as to the special care required in handling 
the patient. He feels that it should be done 
relatively early and that it is particularly 
appropriate in the following instances: (1) 
In patients with prior negative roentgen 
studies; (2) in older bleeders—over fifty 
vears of age; and (3) in those whose clinical 
course sugges<s the necessity of subsequent 
surgery. 

Most radiologists feel that there are 
manifold advantages to early diag- 
nosis.®:*:!8 Certainly, patients with esophag- 
eal varices should not be subjected to 
needless exploratory laparotomy and, con- 
versely, neither should a bleeding peptic 
ulcer be treated by means of Blakemore 
balloon tamponade. The accuracy of the 
Hampton nonpalpatory technique is sur- 
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prisingly high, according to Knowles and 
co-workers.'* No false positive diagnoses 
were encountered with this procedure; al- 
though the nonpalpatory method ad- 
mittedly imposes certain definite limita- 
tions on the radiologist. Knowles ef a/."4 
have shown an 86-88 per cent accuracy; 
this compares most favorably with routine 
gastrointestinal studies done on the aver- 
age patient in good general condition. In 
this series comprising 80 patients, there 
were but g errors of omission, 2 of which 
were salvaged by subsequent gastroin- 
testinal roentgen examination made four- 
teen days after the onset of bleeding. In 4 
cases a double lesion was disclosed, whereas 
the preliminary nonpalpatory Hampton 
technique revealed only 2 of the 4 lesions 
prior to surgery or autopsy. 

This type of examination for hemor- 
rhaging patients is infrequently done in 
our own department by a staff radiologist 
when the patient is in shock or impending 
shock. It is rarely done at the time of blood 
transfusion or while intravenous fluids are 
being administered. Indeed, it would ap- 
pear that the danger of transportation of 
the patient to the radiology department 
greatly outweighs the hazard of the actual 
roentgen examination itself. It is of inter- 
est that in one (Latin-American) clinic 
(University Hospital, Havana, Cuba) 
Kredi and his co-workers examine their 
bleeding patients within six hours and 
after preliminary transfusion secure a rou- 
tine upper gastrointestinal examination in- 
cluding palpation and routine spot roent- 
genograms. They have shown a high accu- 
racy in identifying ulcer niches in gastro- 
duodenal ulceration—77-—78 per cent. They 
feel that they have definitely demonstrated 
the error of the statement that niche de- 
fects are hidden by rapidly forming protec- 
tive clots. 

Suffice to say that the roentgen study 
should be carried out calmly and without 
haste by a well accommodated examiner 
who, preferably, is interested in disease of 
the upper gastrointestinal tract. 


ROENTGEN TECHNIQUE 

The aim of early roentgen study in cases 
of upper gastrointestinal hemorrhage is to 
determine the site of bleeding in order that 
prognosis can be evaluated and a more 
definite course of therapy instituted. The 
study should be conducted in such a man- 
ner as to avoid an increase in bleeding. 
Therefore, after the patient has been trans- 
ferred to the roentgenographic table on a 
draw-sheet, examination is accomplished 
with great care in the recumbent position 
with little or no palpation. Usually, a 
standard barium sulfate-water mixture is 
used (50 per cent BaSo,-so per cent 

With the patient supine and turned 
slightly to his left so that the esophagus 
clears the spine, a single mouthful of the 
barium suspension is given. The esophagus 
is examined for varices, tumor and hernia. 
Spot roentgenograms are secured only 
when pathologic changes are seen. Addi- 
tional swallows of barium are then given 
and the patient is rotated to his back, and 
then partially to his right (right postero- 
oblique) and the stomach is examined 
through the greater curvature after the 
manner described by Schatzki. Spot roent- 
genograms are exposed in this position to 
show the mucosa and the presence of possi- 
ble lesser curvature or posterior wall ulcers. 

The patient is now rotated further to the 
right side and the remainder of the 6 
ounces of barium administered through a 
straw. If insufficient air is being swallowed 
with the barium, a pinhole is made in the 
straw to facilitate aerophagia in the manner 
described by Amplatz.! The duodenal cap 
is examined in this position and then the 
patient is turned into dorsal recumbency 
and then again to his left (left postero- 
oblique) so that with cap-above-fundus a 
double contrast air study of the bulb is ob- 
tained—the Hampton technique. Spot 
roentgenograms of the stomach are exposed 
for double contrast to show the antrum 
and cap and the barium-filled fundus. Such 
roentgenograms are, of course, well adapted 
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to disclose evidence of posterior duodenal 
wall ulcers which erode the pancreatico- 
duodenal artery. 

Now, thick barium paste is given from a 
spoon and multiple spot roentgenograms of 
the lower esophagus are secured to evalu- 
ate the presence or absence of varices, par- 
ticularly when the esophagus is in a relaxed 
condition and in the diastolic phase. 

If the patient’s condition is satisfactory, 
additional Bucky roentgenograms are 
made in the usual manner with examination 
in the right lateral, right anterior oblique, 
anteroposterior and posteroanterior pro- 
jections, and at least one full roentgeno- 
gram of the esophagus is obtained. Follow- 
up studies are ordered as indicated. It will 
be seen from the above that the Schatzki 
and Hampton maneuvers are especially 
suited for disclosure of bleeding ulcers—not 
only those apt to erode the right and left 
gastric arteries (Schatzki—right posterior 
oblique projection), but also those vessels 
within the posterior wall of the duodenum 
(Hampton—left posterior oblique projec- 
tion). 


HARTFORD HOSPITAL EXPERIENCE 
1957-1958 
In order to evaluate the problem of 
upper gastrointestinal bleeding, the charts 
of all patients admitted to the Hartford 
Hospital with this condition from 1957 
through 1958 were reviewed. We were 


interested in assessing the accuracy of 


roentgen diagnosis as well as in evaluating 
the time interval between the hospital ad- 
mission and subsequent gastrointestinal 
examination by roentgenography and 
fluoroscopy. It occurred to us that in a rela- 
tively conservative New England com- 
munity such as ours, one might encounter 
pardonable hesitation in ordering early 
roentgenograms, and, by the same token, 
might discover, also, perhaps a delay in 
the seeking of surgical consultation and re- 
lief; moreover, we were eager to obtain up- 
to-date information as to how our surgical 
and medical confréres view this complex 
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and ever increasingly important problem. 
Many factors were examined and are dis- 
cussed briefly in the ensuing paragraphs, 
tables and graphs. 

During this twenty-four month period 
there were 208 hospital admissions in which 
acute upper gastrointestinal bleeding 
played a definite part in the primary diag- 
nosis. These 208 cases were arbitrarily 
divided into three clinical categories, ac- 
cording to the degree of bleeding activity 
as follows: 1-plus, 2-plus, and 3-plus. 

A 1-plus designation was assigned to 
those cases with a history of tarry stools 
several days before admission to the hos- 
pital with or without a low hematocrit, 
but who on admission exhibited no gastro- 
intestinal bleeding or showed no subsequent 
signs and symptoms of active hemorrhage. 
The 42 cases in this group were discarded 
at the outset because this study is primarily 
concerned with the relatively more acute 
and massive type of gastrointestinal hemor- 
rhage. 

Our study was, therefore, concentrated 
on the less innocuous remaining 166 ad- 
missions representing 156 patients. These 
fell into the 2-plus and 3-plus bleeding 
categories. 

The 2-plus bleeders consisted of patients 
with a history of acute upper gastrointes- 
tinal bleeding on the day of admission with 
associated moderate-to-marked drop in 
hematocrit, or patients with a history of 
continued bleeding for a few days before 
admission with signs of blood loss and 
peripheral vascular collapse with dizziness, 
weakness or syncope, but clinically not in 
severe shock. 

A 3-plus value was assigned to all those 
admitted with hematemesis, melena, and 
shock; or with massive hematemesis and 
shock, and those patients continuing to 
bleed actively while in the hospital in spite 
of massive blood replacement and other 
supportive treatment. 

Our findings are somewhat similar to 
those of Heuer" in that 18 per cent of the 
admissions (30 patients) were classified as 
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TABLE 


Cases Managed 


Cases Managed 


DECEMBER, 


by Medically Total 
2-plus bleeding 29 107 136 (82%) 
3-plus bleeding 18 12 30 (18%) 
Upper gastrointestinal roentgenograms made 29 105 134 (80.8%) 
No upper gastrointestinal roentgenograms made 18 14 32 (19.2%) 
Time interval between admission and roentgen- 
ography 2.53 da. (ave.) 3.1 da. (ave.) 3 da. (ave.) 


range | hr.-7 da. range! hr.-14da. range 1 hr.~14 da. 


3-plus, being active bleeders in relatively 
grave danger; the remaining 136 patients 
(82 per cent) were classified as moderate or 
2-plus bleeders. 

Of the above described 166 admissions, 
47 or 28.3 per cent required definitive sur- 
gery, whereas the remaining 119 (71.7 per 
cent) were treated medically. Our findings 
relating to the medical and surgical groups 
are presented separately as well as in com- 
bination in Table 1 and 11. Tables 111 and 
tv show the findings as they pertain to the 
surgical and medical groups individually. 
Examination of these tables reveals the 
following: 

In general, as might be expected, the 
more active the bleeding, the more fre- 
quently surgical intervention became neces- 
sary. This is demonstrated by the fact that 
18 or 60 per cent of the 3-plus bleeders re- 
quired gastrectomy or related procedure, 
whereas there was a resort to surgery in the 
cases of only 29 or 21.3 per cent of the 2- 


plus bleeders. Also, there was more urgency 
in handling of the former surgical group of 
patients since they either had no gastroin- 
testinal examination or else the time in- 
terval before roentgen examination was 
slightly shorter than those treated medi- 
cally. In other words, the average delay be- 
tween admission and completion of an 
upper gastrointestinal study was three days 
for the series. In the surgically managed 
patients, this interval was shorter, being 
2.5 days (sixty hours) as compared to the 
medical group of 3.1 days (seventy-three 
hours). The roentgen examination was per- 
formed within twenty-four hours in 24 per 
cent and within seventy-two hours in 64 
per cent of our patients. This indicates a 
somewhat more conservative attitude in 
performing roentgen studies in our clinic as 
compared with at least one Boston clinic. 
It has been reported that in the Boston 
facility, roentgen studies were secured 
within twenty-four hours in 42 per cent of 


I] 
Cases Managed Cases Managed si 
Total 
by Surgery Medically 

Roentgen diagnosis part of final diagnosis 23 54 77 (54%) 
Diagnosis: 

Duodenal ulcer 29 84 113 (68%) 
¥ Gastric ulcer 9 4 16 (9.6%) 
§ Esophageal varices I 2 (1.2%) 

Neoplasm I I 2 (1.2%) 
F Gastritis O 12 12 (7%) 
¥ Miscellaneous 7 14 21 (12.6%) 
Deaths 2 6 8 (5%) 
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III 


Patients Managed by Surgery 47 
2-plus bleeding 
3-plus bleeding 
Upper gastrointestinal roentgenograms made 
No upper gastrointestinal roentgenograms made 
Roentgen diagnosis confirmed at surgery 


the cases and within seventy-two hours in 
approximately 83 per cent of the individ- 
uals examined.”! 

Eighteen of our patients were operated 
on without benefit of an immediate upper 
gastrointestinal roentgen study. However, 
11 of these patients had had roentgen 
examinations previously which demon- 
strated the probable site of bleeding. In all 
11 cases the roentgen diagnosis was con- 
firmed at surgery. If these 11 are added to 
the statistics in Table 11, we can state 
definitely that 40 or 85 per cent of the 
surgically managed group were examined 
before surgery and that the roentgen diag- 
nosis was confirmed in 34 or an 85 per cent 
degree of accuracy. One might go further 
and add the 3 negative cases in which no 
bleeding point could be found at operation 
to the number of cases in which the roent- 
gen diagnosis was confirmed at surgery and 
obtain a roentgenographic accuracy ap- 
proximating a2 per cent. 

It is interesting to note that in only 3 
cases or 6.4 per cent was there no point of 
bleeding found at surgery or in the surgical 
specimen in pathology. Jankelson and 


Prior Admission or 


Present Admission 
Out-Patient Studies 


29 (61.7%) 


18 (38.3%) 

29 (61.7%) 40 (85%) 
18 (38.3%) 7 (15%) 
23 (79%) 34 (85% 


Milner” reported that no bleeding point 
was found in g per cent of their cases and 
White and Chalmers?’ reported an inci- 
dence of 9.5 per cent in their cases. 

A higher percentage of patients in the 
medical group had upper gastrointestinal 
roentgen studies. However, the number of 
cases in which the final diagnosis was based 
upon the roentgen diagnosis is relatively 
small — 54 cases or 51.4 per cent. Actually, 
we may have been overprecise in this re- 
spect in that if the roentgen diagnosis was 
“deformed and irritable duodenal bulb 
without definite evidence of ulcer” and the 
final clinical diagnosis was listed as duo- 
denal ulcer, we did not include such cases 
among the $4 listed. If these 34 cases are 
included with the 54, then the “‘accuracy” 
of roentgen diagnosis would approximate 
84 per cent in the medical group and 82 per 
cent of the series as a whole. There were 8 
deaths in 166 admissions giving an over-all 
mortality rate of 5 per cent. In the surgical 
group it was 4.2 per cent and in the medi- 
cal group § per cent-plus. 

The average age of the patients in this 
series is fifty-seven with a range from 


TABLE IV 


Patients Managed Medically 119 
2-plus bleeding 
3-plus bleeding 
Upper gastrointestinal roentgenograms made 
No upper gastrointestinal roentgenograms made 
Roentgen diagnosis part of final diagnosis 


Prior Admission or 


Present Admission ‘ : 
Out-Patient Studies 


(go%) 
12 (10%) 

O07 
10§ 


14 (12/0) 

* Q 


§4 (51.470) 34 


or 
$4'/o) 


* Additional cases in which duodenal deformity and irritability were reported roentgenologically and the final clinical diagnosis 
was duodenal ulcer, 
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Duodenal ulcer 

Gastric ulcer 

Esophageal varices 

Gastritis (clinical opinion) 

Neoplasm 

Peptic ulcer (clinical opinion) 
Postgastrectomy bleeding or stomal ulcer 

Miscellaneous 

No bleeding point found 
Deaths 


seventeen to eighty-nine years. There is no 
significant difference in the age of the 2- 
plus and 3-plus bleeders. The average age 
of the surgically managed patients is 
slightly lower (fifty-one) than of the 
medically managed patients (fifty-eight). 
The average age of the patients that died 
as a result of their upper gastrointestinal 
hemorrhage is seventy-six years. It is inter- 
esting to note that of the 6 patients in the 
series over the age of eighty, 5 died as a re- 
sult of their bleeding. This confirms the 
poor prognosis in massive upper gastroin- 
testinal bleeding in the older patient as re- 
ported by 

In this series the average delay between 
admission and surgery was seven days. 
This is somewhat longer than has been re- 
ported by others who advocate more 
prompt surgical intervention as a means of 
decreasing the surgical mortality. How- 
ever, it would seem that the delay here had 
little or no effect on the surgical mortality 
of 4 per cent which can be very favorably 
compared with the mortality figures of 
other series. 

Because there were only 2 deaths in the 
surgically managed group, it is impossible 
to correlate the delay between admission 
and surgery with the prognosis reported by 
others. 

The following cases have been selected 
from our teaching files to illustrate various 
types of lesions which have either given 
rise to moderate-to-severe upper gastroin- 
testinal tract bleeding, or which seem in 


29 (61.7%) 84 (707%) 
9 (19%) 7 (5.8%) 
I i 
o Time interval between 12 
1 admission and surgery: I 
o 4.8 da. (range I-15 2 
I da.) 8 
3 4 
3 (6.4%) 
2 (4%) 6 (5%) 


addition to present an interesting problem 
of differential diagnosis. 


REPORT OF CASES 
Case 1 (Fig. 2 and 3). E.B., a fifty-eight 
year old male, was admitted to the hospital on 
October 5, 1956. Just prior to admission he 
had had a massive hematemesis, vomiting 


ic. 2. Case 1. Roentgenogram showing large and 
numerous varices in mid- and lower esophagus. 
Note the diverticulum formation in the right an- 
terior oblique projection. 
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large clots of bright red blood. There was a 
similar episode eight months before at which 
time he had been a patient at the Beth Israel 
Hospital in Boston, Massachusetts, where sur- 
gery was advised, but was refused by the pa- 
tient. Roentgen studies, done twelve days fol- 
lowing admission to our hospital, showed large 
extensive esophageal v..rices. Laboratory stud- 
ies were consistent with abnormal liver chem- 
istries including a bromsulphalein retention of 
15 per cent in forty-five minutes. Three weeks 
post admission a portocaval shunt was done. 
He has been followed two and one-half years, 
is well and has experienced no further bleeding. 


Comment. The varices in this case were 
so prominent that an associated malignant 
neoplasm was considered as an outside 
possibility on preliminary film reading. 


Case 11 (Fig. 4 and 5). M.P., a forty-six 
year old female, entered the hospital on 
March 19, 1952 with a twelve hour history of 
continued vomiting of bright red blood and 
two episodes of syncope. There had been a 


Fic. 3. Case 1. Roentgenogram in the left anterior 
oblique projection shows detail of the extensive 
esophageal varices. 
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Fic. 4. Case 11. Roentgenogram showing esophago- 
gastric varices associated with a prominent eso- 
phageal vestibule or small hernia. The patient was a 
forty-six year old female, a known heavy wine 
drinker. 


similar episode four years before. The patient 
was known to be a heavy wine drinker for 
many years. She continued to bleed actively 
while in the hospital with falling hematocrit in 
spite of blood transfusions. Thirty-six hours 
after admission, a swallowing function revealed 
numerous verrmiform defects in the distal 
esophagus and these extended into the gastric 
fundus. The bleeding was finally controlled 
and a splenorenal shunt was accomplished on 
the fifteenth hospital day. Three days post- 
operatively she bled massively. This was con- 
trolled by means of a tamponade. The patient 
is now living and well, seven years since the 
shunt with no further evidence of bleeding. 


Comment. In this patient fundal varicos- 
ities were demonstrated. Ruzicka has 
found gastric varices in 100 per cent of 


\ 
m 
it 
1e | 
1g 
| 


1ol4 Gilbert W. Heublein, Gerald L. Baker and Robert H. Roy _ Decemser, 1960 


Fic. 5. Case 11. The gastric varices are better de- 
lineated than in Figure 4. The patient is living and 
well, seven years following a splenorenal shunt. 


bleeding cirrhotics, whereas following 
splenoportography, esophageal varices are 
not delineated in more than 75 per cent of 
those patients with gastric varices. In gen- 
eral, we have been impressed with the 
difficulty in visualizing esophageal varices 
by barium suspensions in actively bleeding 
patients. We would feel fortunate, indeed, 
to achieve the 75 per cent accuracy re- 
ported by some clinics.”° 

Case mt (Fig. 6). G.T., a forty-six year old 
white male, was admitted to the hospital on 
October 9, 1944 with a ten month history of 
midepigastric distress and moderately severe 
upper abdominal pain of three weeks’ duration. 
Three days prior to admission he had noted 
tarry stools, weakness and dizziness. He was 
admitted in mild shock with a hematocrit 
reading of Ig per cent. Since symptoms were 
relieved by food, a diagnosis of peptic ulcer was 
given primary consideration. Roentgen studies 


showed a large fundal carcinoma involving the 
lower three-fifths of the esophagus. Following 
gastroscopy ten days after admission, serious 
bleeding developed. A bulky adenocarcinoma 
involving the proximal stomach and distal 
esophagus was found at surgery. The patient 
died nine months after his emergency gas- 
trectomy. 


Comment. Only rarely is bleeding of 
massive type encountered with adenocar- 
cinoma of the stomach. Finsterer® found 
only 3 instances in 550 cases of neoplasms 
operated on by him. It should be empha- 
sized that from the roentgen standpoint 
large lesions such as these are readily over- 
looked. 

CasE Iv (Fig. 7; 8, 4—-C; and g). A.Z., a 
sixty-seven year old patient, was referred by 
Dr. M. Goldstein on January 22, 1959. There 
had been several weeks’ history of epigastric 


Fic. 6. Case 111. A large fundal mass lesion in a forty- 
six year old male patient with a ten month history 
of epigastric distress. The clinical diagnosis was 
“peptic ulcer.” The lesion extends proximally to 
involve the distal esophagus. 
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Fic. 7. Case tv. Routine roentgenogram of the 
stomach in the right anterior oblique projection 
showing equivocal evidence of a high lesser curva- 
ture ulcer at a. 


distress. Tarry stools were first noted two 
weeks before admission. Three days prior to 
admission he passed a reddish-black stool. On 
admission the hematocrit was 34 per cent. 
Roentgen studies were made two hours follow- 
ing admission. By means of a Schatzki ma- 
neuver, a moderate-sized high lesser curvature 
ulcer was demonstrated and confirmed by 
other views. After fifteen days of medical 
management, repeat roentgen studies revealed 
little change in the size of the crater, which 
seemed possibly to be slightly larger. On the 
nineteenth hospital day subtotal gastrectomy 
was performed, confirming our original sus- 
picion of a benign gastric ulcer. The post- 
operative course was uneventful. 

Comment. After the first one or two swal- 
lows of barium sulfate suspension, even 
though no ulcer can be detected by 
fluoroscopy, the Schatzki maneuver may 


be very rewarding in locating the source of 


hemorrhage. As in this case, failure to heal 
within two weeks does not necessarily indi- 
cate the presence of cancer-ulcer. 


Case v (Fig. 10 and 11). J.F., a sixty-two 
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year old white male, was admitted-to the hos- 
pital on April 21, 1957 with a seven year ulcer 
history. Tarry stools and weakness were noted 
two days prior to admission. Immediately be- 
fore admission the patient vomited a moderate 
amount of coffee-ground material. An emer- 
gency upper gastrointestinal series was accom- 
plished three hours after admission. A large 
lesser curvature gastric ulcer with a peculiar 
associated deformity was noted. The patient 
continued to bleed in spite of adequate sup- 
portive treatment, so that on the fourth hos- 
pital day a subtotal gastrectomy was carried 
out. A large lesser curvature ulcer and a small 
greater curvature ulcer were disclosed. No 
malignancy was demonstrated. 


Comment. Considerable discussion was 
evoked in this case regarding the streaks of 
barium extending horizontally and distally 
from the large gastric ulcer (Fig. 10). 
Some felt that a perforation with sinus 
tract formation from the depth of the 
crater was present. Actually, the barium 
striae represent a partially filled duodenal 
cap deformed by nearby cicatrix and in- 
flammatory reaction. 


Case vi (Fig. 12 and 13). A seventy-three 
year old housewife was admitted to the hos- 
pital to the service of Dr. George Parton on 
November 22, 1957. There was a history of 
weakness, fatigue, weight loss and epigastric 
pain of two months’ duration. On admission 
the hematocrit was 29 per cent. On the second 
hospital day, roentgen studies revealed an ul- 
cerated neoplasm of the proximal antrum and 
pars media of the stomach. The patient refused 
surgery and palliative roentgen therapy was 
started. The epigastric mass regressed so 
rapidly with orthovoltage treatment that the 
patient was warned of the possibility of ensu- 
ing complications. Between December 2, 1957 
and December 13, 1957 this patient received a 
total of 1,600 r (air) anteriorly and 1,300 r (air) 
posteriorly through 10X15 cm. ports as an 
out-patient. Following this she returned home 
and vomited a “gallon of blood” and was, 
therefore, re-admitted. On the sixth hospital 
day of re-admission, she again vomited a large 
quantity of bright red blood and went into 
shock. Emergency subtotal gastrectomy was 
done and confirmed the diagnosis of adeno- 
carcinoma of the stomach. This lesion had 
eroded a large gastric vessel. Shock persisted 
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Fic. 8. Case 1v. (4 and B) Spot 


roentgenograms taken during a 
modified Schatzki nonpalpatory 
maneuver clearly demonstrate 
the ulcer (arrows in 4). (C) 
Bucky roentgenogram taken in 
a horizontal right posterior 
oblique projection showing cra- 
terized defect at a. 
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1 
j 
Fic. 9. Case 1v. Fifteen days later. The ulcer is 
slightly larger following medical management. 
Exploratory surgery confirmed the diagnosis of 
benign ulcer. 


Fic. 10. Case v. A sixty-two year old male patient 
with coffee-ground vomitus. Emergency upper 
gastrointestinal series revealed a lesser curvature 
ulceration. Is a sinus tract present at a? 


Fic. 12. Case vi. Roentgenogram showing a large 
craterized defect of the proximal antrum in a pa- 
tient, seventy-three years cf age, who had an ad- 
mission hematocrit of 29 per cent. A proved adeno- 
carcinoma of the stomach decreased dramatically 
in size following orthovoltage roentgen therapy. 


Fic. 11. Case v. The barium striae are well shown on | 
a six hour interval roentgenogram. This roentgen 
appearance was produced by a distorted duodenal 
bulb, not by perforation and sinus tract formation. 
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Fic. 13. Case vi. Roentgenogram showing the an- 
terior position of the ulcerated mass at a. 


in spite of supportive treatment, and the patient 
died on the second postoperative day. 


Comment. The rapid decrease in the size 
of this neoplasm immediately suggested a 
possible lymphosarcoma; this was dis- 
proved at operation. The sclerosis of the 
gastric vessels probably accounted for the 
severe gastric hemorrhage. There is con- 
siderable doubt in our own minds that the 
small amount of radiation received could 
possibly have accounted for the above de- 
scribed complication, though one might 
draw such a presumptive conclusion on the 
basis of post hoc, ergo propter hoc reasoning. 
Several excellent palliative roentgen results 
have been reported by Schindler and his 
co-workers especially in bulky adenocar- 
cinoma, carcinoma telangiectatica and car- 
cinomatous ulcer of the stomach. 

Case vi (Fig. 14; and 15, 4 and B). HS., 
a thirty-four year old housewife, was admitted 
on March 22, 1959 to the service of Dr, E. 


Fic. 14. Case vit. The patient had had symptoms of 
two and one-half days’ duration. Is the lesion 
extra- or intragastric? Serious consideration was 
given to a diagnosis of enlargement of the left lobe 
of the liver causing extrinsic pressure on the lesser 
curve of the stomach. 


Carniglia. The first symptom was weakness 
which began two and one-half days prior to 
admission. Tarry stools were noted one day 
before admission. On the day of admission there 
were several tarry stools, associated with a 
bout of syncope. Here, admission hematocrit 
was Ig per cent. Roentgen studies showed a 
large mass or masses between the left lobe of 
the liver and the lesser curvature of the stom- 
ach. These seemed to be mainly extrinsic. The 
patient continued to bleed and was eventually 
explored. At surgery a large “iceberg” leio- 
myoma was encountered; this measured 15 X 12 
cm. extragastrically, and 5X3 cm. within the 
lumen of the stomach. Subtotal gastrectomy 
was accomplished and the patient is now liv- 
ing and well, nine years later. 


Comment. This is an unusual case in our 
experience but one which we have seen 
duplicated with carcinoid of the lung. 
The huge size of the extragastric mass 
makes the diagnosis difficult. 


, 

| 


x0 


Upper Gastrointestinal Bleeding 


Kic. 15. Case vit. (4) Histopathology of leiomyoma. Note the pallisading which produces a spurious resem- 
blance to neurofibroma. The tumor is well differentiated and one might, therefore, expect prolonged 
survival, (Hematoxylin eosin stain, X 100.) (B) Bulky “iceberg” type of leiomyoma. There is a broad zone 
of contact of the stomach along the lesser curvature. The extraserosal extension measured 15X12 cm. 


The intragastric mass measured 5X 3 cm. 


Case vill (Fig. 16 and 17). A.C., a fifty-five 
year old white female patient of Dr. Joseph 
Lankin, was referred to the hospital on April 
1§, 1957. She had been passing tarry stools for 
several days and noted progressive weakness. 
On admission the hematocrit was 25 per cent. 
Roentgen studies on the fourth hospital day 
demonstrated a small, smoothly rounded filling 
defect on the greater curvature of the antrum. 


A roentgen diagnosis of small leiomyoma with 
shallow ulceration was made. Because of the 
questionable neoplasm, the patient was operated 
on her eleventh hospital day, at which time a 
shallow gastric ulcer was noted, but no nodular 
lesion was found. Following her subtotal 
gastrectomy, microscopic examination  re- 
vealed a leiomyoma with shallow ulceration. 
The postoperative course was uneventful. 
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Fic. 16. Case vit. Roentgenogram showing an ul- 
cerated mass in the antrum on the greater curva- 
ture in a fifty-five year old white female with a 
history of melena and an admission hematocrit of 
25 per cent. A spindle-cell tumor was suspected. 


Fic. 18. Case 1x. Roentgenogram of a twenty-nine 
year old male patient with a six month history of 
indigestion (which was relieved by food and milk), 
weakness, tarry stools and low hematocrit. Note 
the large quadrangular ulcer at a simulating a 
normal duodenal bulb. 


Comment. In this instance the roentgen 
diagnosis was accurate but was first 
thought to be incorrect until special search 
was made by our pathologist for the small 
nodule described. 

Case 1x (Fig. 18). (This case is included 
through the courtesy of Dr. J. Pyrtek.) A.B., 
a twenty-nine year old white male with a six 
month history of indigestion, was admitted on 
July 16, 1957. There was a history of relief of 
epigastric pain by ingestion of food and milk. 
Four days prior to admission, he had frequent 
tarry stools and gradually increasing weakness. 
On admission the hematocrit was 39 per cent 
and the patient was in mild shock. Roentgen 
studies done eighteen hours after admission re- 


Fic. 17. Case vii. Posteroanterior roentgenogram of 
the abdomen showing an oval mass and ulceration 
in the antrum, en face view. 
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Fic, 19. Case x. (4) Roentgenogram demonstrating clear-cut evidence of a large postbulbar ulcer in a 
sixty-five year old male patient. Ulcers in this area are not infrequently incorrectly diagnosed as a neoplasm 
or nonspecific stenosis. (B) Spot roentgenograms. 
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vealed a pyloric canal ulcer. This was large 
enough to suggest a possible normal duodenal 
bulb. The patient responded to medical man- 
agement and was discharged. However, three 
months later he returned with a similar com- 
plaint and a subtotal gastrectomy was per- 
formed; a large pyloric ulcer was identified and 
resected with the surgical specimen. 


Comment. In our experience not infre- 
quently large ulcers of this type are con- 
fused with a normal anatomy of the duo- 
denal bulb for which reason this case is in- 
cluded. 

Case x (Fig. 19, 4 and B). J.F., a sixty-five 
year old white male, was admitted to the hos- 
pital on December 26, 1956. Black watery 
stools were noted one month prior to admis- 
sion. Three weeks before admission a steady 
aching epigastric pain was noted. On admis- 
sion he vomited black material. At this time 
the hematocrit was 21 per cent and he required 
four units of blood. A roentgen study, done 
twelve hours following admission, showed a 
large postbulbar ulcer. This was confirmed by 
laparotomy on the seventh hospital day. 

Comment. The subject of postbulbar 
ulcer is of more than passing interest. The 
craters which often project posteromedi- 
ally frequently involve the superior pan- 
creaticoduodenal artery or its branches. 
Medial notching of the first portion of the 
duodenum is frequently encountered and 
to our minds represents a positive roentgen 
sign. Even in the absence of a true crater, 
this finding should alert one to the possibil- 
ity of a benign ulcer diagnosis, but unfor- 
tunately in approximately 50 per cent of 

cases an incorrect diagnosis of a pancreatic 

rest, a nonspecific stenosis or a neoplasm is 
made (Fig. 18). The differential diagnosis 
has been particularly well documented by 
Finkelstein’? in “Postgraduate Gastroen- 
terology” edited by Dr. Bockus. 

Case x1 (Fig. 20 and 21). H.R., a nineteen 
year old male, was admitted in July, 1958 with 
a three week history of gastrointestinal dis- 
tress. Just prior to admission he had passed 
tarry-bloody stools, and on admission was 
vomiting large amounts of coffee ground and 
bloody material. He was in shock with a hema- 
tocrit of 34 per cent. He continued to bleed in 
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spite of transfusions of 14 units of blood. An 
emergency gastrectomy was performed thirty- 
six hours after admission. A large postbulbar 
ulcer was found, but this was left in situ be- 
cause of marked perifocal inflammatory 
changes. The immediate postoperative course 
was uneventful. 

He returned in four months with a four week 
history of gradually increasing epigastric pain. 
Two days prior to admission he again passed 
tarry-bloody stools. On admission he was in 
mild shock with a hematocrit of 20 per cent. 
Roentgen studies two hours after admission 
revealed two large stomal ulcers of “‘collar- 
button” type measuring 3X4 cm. and 1.9X1.9 
cm. in diameter. Several days after admission 
an elective vagotomy was done when the 
presence of dual ulceration was verified. Repeat 
roentgenographic study fourteen days later 
demonstrated considerable decrease in the size 
of both craters. 


Comment. When the antrum and pylorus 


are left intact as in the Finsterer or Mc- 
Kittrick procedure, a high incidence of re- 


Fic. 20, Case x1. Roentgenogram showing a huge 
anterior stomal ulcer in a nineteen year old male 
patient with a history of hematemesis and melena 
and a hematocrit of 34 per cent. Gastrectomy had 


been performed four months previously for a large 


postbulbar ulcer which had to be left in situ. 
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current ulcer can be expected. This occurs 
in approximately 1 of every 4 patients so 
treated. The present case runs true to form 
not only from this standpoint, but because 
of rather prompt improvement noted fol- 
lowing vagotomy. As indicated here, it is 
not always the patient over fifty years of 
age who bleeds massively. 


Case xu (Fig. 22). A thirty-five year old 
male patient was admitted on February 28, 
1958 with a history of numerous episodes of 
lower abdominal pain for the past several 
years. Pain had increased markedly one week 
prior to admission. During this interval he 


Fic. 21. Case x1. Roentgenogram in the lateral pro- 
jection showing the ulceration projecting poste- 
riorly as well as anteriorly in “collar-button” con- 
figuration. There was prompt improvement fol- 
lowing vagotomy. 


Upper Gastrointestinal Bleeding 


Fic. 22. Case xu. A small Meckel’s diverticulum is 
shown on a postevacuation barium enema roent- 
genogram. The patient had had tarry stools for 
one week prior to admission. An ulcerated di- 
verticulum was disclosed at laparotomy. 


passed several tarry stools. On admission he 
continued to bleed with an associated marked 
drop in hematocrit. On the sixth day of hos- 
pitalization, a barium enema examination was 
performed and considerable ileal reflux oc- 
curred. This revealed a curious collection of 
barium in the iliolumbar angle of the abdomen. 
An ulcerated Meckel’s diverticulum was sug- 
gested in the differential diagnosis by Dr. 
James L. Krieger. The patient was explored on 
the seventh day of hospitalization and an ul- 
cerated Meckel’s diverticulum was found. 


Comment. Such a diagnosis is too infre- 
quently made by roentgen study. When 
suspected, a close interval study of the 
small bowel is required. Where possible, a 
twenty-four hour roentgenogram may be of 
definite assistance in obtaining a positive 


diagnosis (GWH). 


DISCUSSION 


It would appear from the literature, our 
own statistics gathered over the last two 
years, and the cases documented above 
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that a roentgen study of upper gastrointes- 
tinal bleeding may offer much of value 
(Table v1). There are a few surgeons who 
feel a carefully conducted roentgen study is 
actually harmful, though admittedly it may 
not always be helpful. We are definitely 
in agreement with Baker® that an 
emergency nonpalpatory  fluoroscopic- 
roentgenographic study is definitely less 
hazardous to the patient than exploratory 
laparotomy, when blind search is made for 
an ulcer crater. It is also definitely less 
dangerous than esophagoscopy and gas- 
troscopy and should precede rather than 
follow such procedures. 

The position of the peptic ulcer in rela- 
tion to one of the gastroduodenal arteries 
will determine the magnitude of bleeding. 
The degree of atherosclerosis and the pres- 
ence or lack of contractility of the vessels 
implicated will determine the quantity of 
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Baker and Robert H. Roy _ Decemser, 196 
blood lost over a period of time or the rave 
of loss. Other things being equal, therefore, 
one might expect more serious bleeding in 
patients over fifty years of age with gastric 
ulcer or ulcers. This is attested to by the 
fact that of 8 patients dying of upper gas- 
trointestinal bleeding in the last two years, 
5 were over eighty years of age, the old- 
est being eighty-nine. In 4 of these the 
source of bleeding was gastric ulcer and in 
only 1 was the hemorrhage of duodenal 
origin. 

If the clinician desires roentgen study, 
there should be no hesitation in perform- 
ing a careful examination as soon as the pa- 
tient is stabilized as to his blood volume.” 
The patient must be conscious and should, of 
course, be able to swallow.”» The procedure is 
obviously a hospital one, and where a deci- 
sion is pending to operate, roentgen study 
can frequently be secured immediately 


TABLE VI 


4 COMPENDIUM OF 


SURGICAL OPINION IN CENTRAL CONNECTICUT 


Surgical Procedure of Choice 


Optimal Time for 
Roentgen Study (1) in Bleedirg 
Duodenal Ulcer 


Surgeon 


E. M. Andrews 
Chief of South Serv 
ice, Hartford Hospi 


As soon as acute hemor 
rhage has stopped, as ev 
idenced by hematocrit 


Subtotal resection with 
removal of ulcer if pos 
sible (Hofmeister modi 


tal and other observations cation of Billroth 1). If 
unable to remove ulcer, 
plication or ligation of 
gastroduodenal artery 

R. T. Barry Within 24 hr 663 to 75% subtotal re 

H.H section 

R. S. Beck As soon as stabilized, | Subtotal gastric resec 

H.H preferably within 48 hr. | tion (65-70%) (antecolic 
Hofmeister procedure) 

S. H. Cohn Promptly, provided pa Autecolic Pélya proce 

MS tient is not in “deep | dure; subtotal two-thirds 


shock” 


or three-fourths gastrec 
tomy 


Value or Danger 
(3) in Hernial of Examination 


Ulceration 


(2) in High 
Gastric Ulcer 


Conservative 
ment 


Proximal gastric resec- manage- | Very valuable 
tion (vagotomy) and py 


loroplasty 


Same or wedge resection | Phrenic crush or repair | Valuable 


Subtotal gastrectomy Valuable 
with wedge resection or 

plication of bleeding 

point 


Repairs hernia 


Conservative 
ment 


Same with wedge resec 
tion of ulcer 


manage Valuable if done early 


J. R. Cullen 


B. Dodd 
H.H 


W. A. Ellis If stabilized, as soon as | Ho'meister _ procedure 
S.F possible; elective gastro with posterocolic anas 
intestinal series, if pa tomosis 
tient quiets down within 
one wk 
R. W. Frederickson | Within 24 hr., if patient | 70% Billroth gastric re 
H.H is not vomiting section, posterocolic oc 


L. A. Giffin 
H.H. 


Within 4 to 24 hr., if pa 
tient is stabilized, pro 
vided diagnosis has not 
previously been estab 


lished 


Within 48 hr 


Within 12 to 24 hr. 


Hofmeister procedure or 
more recently Billroth 1, 
hemigastrectomy and va 
gotomy 


Subtotal resection 


casionally, 50% resec 
tion with vagotomy (Bill 
roth I or 11) 


Subtotal resection 


Excision of ulcer and 
followed by antrectomy 
(hemigastrectomy) and 
vagotomy 


Subtotal resection 


Wedge or subtotal re 
section by avoiding a 
small cuff 


Ulcer should be removed 
or biopsied; prefers to 
include ulcer in distal 
gastrectomy 


Subtotal 
possible 


resection, if 


Same 


Repairs hernia 


Corrects hiatus hernia 
(ulcer usually heals) 


Repairs hernia 


Repair and subtotal re 
section, if possible 


No trouble seen as 
result of early roent 
gen examination of 
upper gastrointesti 
nal tract 


Valuable 


Valuable 


dan 


Valuable; 


gerous 


not 


Valuable 
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Surgeon 


M. A. Hayes 
New Haven Eospi 
tal 


M. Himelstein 
H.H. 


C.C. Kelly 
H.H 


S. R. Lampson 
Chief, North Sers 
ice, 


J. C. Mendillo 
New Haven 
Hospital 


R. H. Osmond 
Chief of South 
Service H.H 


E. J. Ottenheimer 
Willimantic 
Windham 
Community 
Memoria! Hospital! 


C. W. Parton 
H.H. 


C. Polivy 
N 


L. A. St. 


John 


W. A. Standish 


Director of Surgery 


F. A. Sutherland 
Torrington Hospital 


M. Taffel 
New Haven Hospital 


I. Waltman 
H.H. 


G. J 


1946 


Heuer"! 


J. E. Rhoads!9 
University of Penn 
sylvania 1959 


C.E 


1949 


Welch?8 


H.H 
MS. 


S.F.—St 


Optimal Time for 
Roentgen Study 


Roentgen 
blood 


Within 96 h 
study not helpful 
clots 


As soon as possible if 
stabilized; especially to 
determine site of ulcer 


Within 24 hr., if patient 
continues to bleed 
Within 24 to 48 hr. to 
establish ulcer or rule out 
varices 


Within 24 hr. after pa 
tient is stabilized 


After 


18 hr 


With uncontrollable bleed 
ing, roentgen gastroin 
testinalexamination with 
in 12 to 48 hr.; some 
within 168 hr 


stable, or 
to one WK 


As soon as 
within 24 hr 


As soon as patient is con 
trolled and_ bleeding 


stoppec 


As soon as stabilized to 
get all information pos 


sible 


Relies on early upper 
gastrointestinal series if 
diagnosis is in doubt 
usually within 24 hr 


When patient is not in 


s soon as 


patient is 
stabilized; usually 24 to 


18 hr. or longer 
Within 48 hr 
Early examination of 


problematic value; seri 
secondary hemor 
rhage encountered in 3 


cases 


ous 


If there is decision to op 


erate patient, goes di 
rectly from roentgeno 
logic room to operating 
room or waits 45 to I 
hi 


Early roentgen examina 
tion by Hampton meth 
od; 85% accuracy with 
in 48 hr 


Hartford Hospital 
Mount Sinai Hospital 
Francis Hospital 


— 
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1) in Bleeding 


Duodenal Ulcer 


Hemigastrectomy 
vagotomy 


Subtotal with Pélya pro 
two-thirds to 
three-fourths resection 


cedure; 


Subtotal resection 


with 
Pélya pro 


Subtotal resection 
posterocolic 


cedure 


Three-fourths subtotal 
gastrectomy. Hofmeis 
ter-Pélya type resection, 
anterior hook-up 


High gastric resection 


Subtotal gastrectomy 


Subtotal gastrectomy or 
hemigastrectomy with 
vagotomy (elective 


Subtotal 
Ho! meister 


gistrectomy, 
type 


[wo-thirds to three 
fourths gastrectomy. Pli 
cation of ulcer, if neces 
sary; in older patients 
gastrectomy of conven 
lence 


['wo-thirds to three 
fourths subtotal rese« 
tion; usually Billroth 


with antecolic anasto 
mosis 

['wo-thirds three 
fourths resection of stom 
ach 

Gastrectomy 
['wo-thirds to three 


fourths Hofmeister re 
section bringing jejunum 
anteriorly for anasto 
mosis 


Subtotal gastrectomy 


Early gastrectomy 


Hemigastrectomy with 
removal of 50-6 
stom ch p!us truncal va 
gotomy 


Early surgery for pa 
tients over hity 


'pper Gastrointestinal Bleeding 


(Continued ) 


Gastric 


Wedge or sleeve 


tion with pyloroy 


Distal subtotal 


tion or plication of ulcer 


resec 


resection 


Gastri 


Same 


Subtotal resectior 


Madelener or proximal 
resection ol stomach 


Subtotal gastrectomy 
with high staggered in 
cision, hoc key stick type 
to greater curvature 


Wedge resection and /or 
subtotal resection 


Subtotal resection wit 
resection ol 
maker or 
procedures 


1icer: Shoe 


Madelener 


Plication and gastre« 
tomy 


Vagotomy and gastr 


enterostomy 


lea 
ulcer int 
Distal gastrectomy 
Subtotal g tomy 
removing ulcer when 
possible and_ ligating 


bleeding point with 
distal gastrectomy if re 
moval impossible 


Subtotal wit! atior 
or resection 
a e ISIOT rathe 
than suture 
Saves a little of stom 


ach at esophagus tf pos 
sible 
tion; if 


ing trozen sec 


mmact 
saved, performs py 


plasty 


Earlier surgery for gas 


tric ulcer 


ulcu 


Rep 


Uk 


approach 


eratior 


Reduces hernia; resect 
airs ernia 
servative 
re ert i 
airs hernia; bisect 

vagi with transthoraci 

R } 

epairs hernia 
Same as tor high gastric 


ulcers but 


repaltr 


Rep 


trec 


air | 
tomy 


with hernial 


hemigas 


plus 


repair wi 


rastric ap 
listal st 


th 


pr 


b 


act 


act 


Leeder 


ill effects from 
gastrointestinal 


Not dangerous 


valua 
compl 


Helpful and 
ble without 
ations 


Palpation dangerous 


Valuable 


Valuable 


Valuable 


f 
Value or Dange 
} | Hig Hert Examinat 
) 
7] 
early 
|| 
S 
| — 
y 
ps} 
L. J. Pyrtek Repairs hernia P| 
H.H 
= 
Repairs het Valuable in exclud 
} H.H. 
Not stated Dangerous | 
| 
Thoracog | Valuabk 
More valuable f 
eptic ulcer that 
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prior to operation. Information thus ob- 
tained may be of great significance from 
the following standpoint: (1) in eliminat- 
ing varices; (2) in establishing the presence 
of a gastric ulcer; and (3) revealing the 
presence of a duodenal deformity. 

Since peptic ulcers heal rapidly, it would 
seem that roentgen examination should be 
carried out at the earliest possible moment 
after apparent cessation of bleeding. Any 
undue delay which is introduced will inter- 
fere with the accuracy of diagnosis. In gen- 
eral, radiologists now are subjecting their 
patients to roentgen study closer to the 
time of active bleeding than was the case 
heretofore.* The average time interval be- 
tween admission and roentgen examina- 
tion in our hospital is between sixty and 
seventy-two hours. If, as pointed out by 
Finsterer in 1936,° the mortality of gas- 
trectomy can be reduced by laparotomy 
done within forty-eight hours, then cer- 
tainly the delay between admission and 
roentgen examination can and should be 
reduced with benefit to the patient. 


SUMMARY 


1. Of 166 patients with moderate-to- 
severe upper gastrointestinal hemorrhage 
admitted during the last two years to the 
Hartford Hospital, 136 or 82 per cent were 
classified as 2-plus bleeders, and 30 or 18 
per cent were classified as 3-plus or massive 
bleeders. 

2. The interval between admission and 
roentgen study was as follows: In surgical 
cases there was an average delay of sixty 
hours, whereas in the medically treated 
cases there was a seventy-three hour delay. 
Twenty-four per cent of our patients were 
examined within twenty-four hours and 64 
per cent were examined by roentgen study 
within seventy-two hours. 

3. Although our medical and surgical 


mortality is relatively low, on the order of 


4 to § per cent, decreasing the time interval 
between admission and roentgen study 
might increase the accuracy of roentgen 
diagnosis, and further aid in the reduction 
of mortality. 
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4. The accuracy of roentgen diagnosis is 
high—on the order of 84 to 85 per cent for 
both medical and surgical cases. 

5. In only 3 of our patients (6.4 per cent) 
was no bleeding point disclosed. 

6. Five of 8 patients dying following 
treatment were over eighty years of age and 
showed numerous complications such as 
arteriosclerotic heart disease, nephrosclero- 
pulmonary congestion, pulmonary 
edema, and carcinoma of the prostate, etc. 

7. When properly carried out, the roent 
gen diagnostic examination in massive 
upper gastrointestinal bleeding is a valu- 
able and rewarding procedure. It should be 
accomplished as soon as the patient is 
stabilized in order to obtain all information 
possible. 

8. We have attempted to show some of 
the diagnostic problems encountered with 
cases from our teaching files. These may 
serve to emphasize that in the increasingly 
important problem of upper gastrointes- 
tinal hemorrhage it is important to “walk 
by sight and not by faith.” 


SIS, 


Gilbert W. Heublein, M.D. 
Suite 706 

85 Jefferson Street 
Hartford 6, Connecticut 
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CRICOPHARYNGEAL DYSPHAGIA 


By JOHN HAMPTON, M.D. 


CHATTANOOGA, TENNESSEE 


VERY concise and lucid account is 

given of the anatomy of the crico- 
pharyngeus muscle by Palmer," who states: 
“The laryngopharyngicus muscle arises as 
two bilaterally symmetrical sheets from 
the lateral aspects of the cricoid and thy- 
roid cartilages and sweeps dorsally, fan- 
ning cephalad to insert with its opposite 
mate into the dorsal fibrous raphe of the 
pharynx. The cricopharyngeus is the 
caudad part of the preceding muscle. It 
takes its insertion bilaterally from the pos- 
terolateral aspect of the cricoid cartilage 
and passes dorsally to encircle the junction 
of the hypo-pharynx and esophagus. Its 
upper fascicles insert dorsally into the pos- 
terior pharyngeal raphe, but the lower ones 
are continuous across the midline.”’ Val- 
salva is given credit for designating the 
transverse bundle of muscle fibers as the 
cricopharyngeus muscle.’ 

The following is quoted from Negus: 
“Tn animals which draw air into the lungs 
by expansion of the thorax and descent of 
the diaphragm, the bellows action would, if 
no barrier existed, suck air more readily 
into the esophagus than into the lungs. 

“The cricopharyngeal sphincter is present 
at the mouth of the esophagus to keep the 
gullet closed during respiration. According 
to Keith, ‘like the sphincter at the pylorus, 
that at the upper end of the esophagus is 
continually in action except during the 
initial act of swallowing’.”’ 

Negus” refers to early descriptions by 
Killian and Home. He further states that: 
“Relaxation of the sphincter occurs when a 
signal is given by the sensory stimulation 
afforded by impact of a bolus of food on the 


posterior pharyngeal wall. The mouth of 


the oesophagus opens as the larynx closes, 
while respiration is temporarily suspended. 
The sphincter receives its motor supply 
from the nucleus ambiguus through the 
vagus and its recurrent branches; the sym- 


pathetic sends fibers also from the superior 
cervical ganglion. It may be concluded that 
the vagus is the relaxor and the sympa- 
thetic the contractor of the muscle band. 
The vagus has an opposite action on the 
oblique and circular fibers of the inferior 
constrictor muscle. The cricopharyngeus 
remains in contraction when the inferior 
constrictor and muscles of the upper oesoph- 
agus are relaxed, all being controlled by the 
vagus. But when there is prolonged irrita- 
tion of the lower pharynx or upper end of 
the oesophagus—either from the presence 
of a foreign body, a neoplasm, acute or 
chronic inflammation or ulceration—initial 
swallowing efforts to dislodge the cause of 
irritation are succeeded by lack of relaxa- 
tion or achalasia. Sometimes increased con- 
traction, even amounting to spasms, is 
present. This reversed effect of excessive 
sensory stimulation is remarkable. Deficient 
relaxation of the sphincter appears to be an 
important factor in the causation of pharyn- 
geal diverticula. Undue relaxation of the 
sphincter may permit air swallowing.” 
Two accounts have been given of cases 
in which the postmortem examination dem- 
onstrated the contracted cricopharyngeus 
muscle.*:!? Lerche!®? found an _ encircling 
depression of the outer wall at the lower 
border of the cricoid cartilage in several 
specimens. By a sagittal section through 
the neck of a cadaver, Batson* demon- 
strated clearly the anatomic relationships 
of the contracted cricopharyngeus muscle. 
The relaxed state of the cricopharyngeus 
muscle which occurs during swallowing is 
not seen with the esophagoscope.'? Since 
such function or possible dysfunction can- 
not be directly visualized and because the 
details of swallowing cannot be appreciated 
fluoroscopically, roentgenography is the 
lone objective diagnostic agent of crico- 
pharyngeal dysphagia. A very descriptive 
statement is quoted from Jackson and 
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Jackson:'® “This constantly closed gate 
leading into the esophagus is the Gate of 
Tears of the inexperienced esophagosco- 
pist.” 

Ingenious experiments have been per- 
formed on pressure changes in the pharynx 
and esophagus during swallowing.?*7 In 
one study correlation was made with serial 
roentgenograms.? It has been shown that a 
zone of elevated resting pressure in the area 
of the cricopharyngeus muscle exists. Dur- 
ing deglutition, as the bolus reaches this 
area, the pressure abruptly falls. Such find- 
ings indicate that the muscle is a true 
sphincter. 


DIFFERENTIAL DIAGNOSIS 


In the lateral roentgenogram the con- 
tracted cricopharyngeus muscle produces a 
convex, smooth indentation in the barium 
column posteriorly at the level of the Cs5— 
C6 interspace. In one patient the defect 
measured 0.5 cm. in diameter; in another 
patient it measured about 1 cm. Osteo- 
phytes from the cervical spine may also in- 
dent the barium column; however, the 
etiology of the defect so produced is ob- 
vious. Sideropenic webs or constrictions are 
usually located anteriorly and are smaller 
than the muscle. A case has been reported 
of a posterior web, confirmed by esopha- 
goscopy, which simulated the cricopharyn- 
geus muscle. Malignancies and foreign 
bodies should not cause confusion unless 
secondary spasm of the muscle is present. 
The primary lesion is likely to be diagnosed 
by endoscopy. 

In the anteroposterior roentgenogram a 
horizontal band of about 0.5 cm. in width 
and about 2 cm. long spans the pharyngo- 
esophageal junction. In one patient (Fig. 1) 
there was an apparent extrinsic filling de- 
fect which was at first thought to be due to 
a mass. The defect was not visualized on a 
repeat roentgenogram and was considered 
to be due to a peristaltic wave. In another 
reported case the roentgenographic inter- 
ruption suggested a mass.‘ A partial ob- 
struction caused by the dysfunction of the 
cricopharyngeus muscle may produce 
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Fic. 1. Case 1. This roentgenogram alone could be 
confusing. There is apparently a large filling de- 
fect on the right of the pharyngo-esophageal junc- 
tion. Figure 2 indicates that the defect is probably 
due to a peristaltic wave. There is a suggestion of 
a diverticulum high on the left side of the pharynx. 


hyperperistaltic waves in the laryngo- 
pharyngicus muscle which can be confused 
with a mass. 


ROENTGENOGRAPHIC TECHNIQUE 


The roentgenographic examination of the 
pharyngo-esophageal junction is described 
in detail by Templeton.” In 2 cases re- 
ported in the present paper, as well as in 
other patients in whom a detailed study 
was made, satisfactory roentgenograms of 
the area filled with barium weremorereadily 
obtained than during the performance of 
the Valsalva maneuver. Roentgenograms 
using the Bucky diaphragm and overhead 
tube are as easy, if not easier, to make 
than spot roentgenograms and the operator 
is not exposed. 

With a mouthful of thick barium sus- 
pension, the patient lies in a supine position 
on the horizonal roentgenographic table. 
Film and tube are centered over the thy- 
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roid cartilage with the tube tilted 5 degrees 
cephalad. Exposure factors are: 100 ma., 
120 kv., 0.1 second with a grid ratio of 16 
to 1. A filter of 2 mm. Al and a cone are 
used. The patient is asked to swallow. As 
the thyroid cartilage reaches the peak of 
its cephalad movement, the exposure is 
made. For the lateral view the tube is 
perpendicular to the table. The patient 
lies on either the right or left side with 
the head supported by a pillow so that the 
neck is parallel to the table. The exposure 
with the same factors is again synchronized 
with the movement of the thyroid cartilage. 
The pharyngo-esophageal junction will 
usually be demonstrated distended with 
barium. 

An impression has been gained that the 
swallowing act is slower in patients with 
cricopharyngeal dysphagia than in the 
normal person. It seems that timing the 
exposure with swallowing is easier in these 
patients. 


REVIEW OF REPORTED CASES 


Crichlow® investigated 228 cases of dys- 
phagia and visualized the cricopharyngeus 
muscle in 141 (62 per cent). In 82 cases 
the cause was unknown; in the remaining 
$9 there were associated carcinoma, foreign 
body, palsies, esophagitis, and diverticula. 
The endoscopic appearance of the muscle is 
reproduced. Crichlow concludes that roent- 
genographic visualization is of definite 
pathologic significance. 

Three cases of cricopharyngeal dysphagia 
have been reported by Mainzer® which 
were relieved by esophagoscopy. Marked 
exaggeration of the usual closure that exists 
at the cricopharyngeus muscle was noted. 
Since roentgenograms were not included in 
this article, there is no objective evidence of 
the function of the muscle during swallow- 
ing. 

Asherson! discusses 7 cases of achalasia of 
the cricopharyngeus muscle with bilateral 
recurrent laryngeal nerve paralysis produc- 
ing varying degrees of obstruction. One 
case was a carcinoma of the lung; 6 oc- 
curred following thyroidectomies. 
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Of 22 cases having had radical laryn- 
gectomy in Schobinger’s” series, 10 showed 
roentgenographic evidence of dysfunction 
of the cricopharyngeal muscle. The degree 
of dysphagia paralleled the roentgeno- 
graphic appearance. One patient was re- 
lieved of dysphagia by repeated esophageal 
dilatations. Curare type agents and amyl 
nitrite relieved temporarily the spasm in 2 
cases. 

A case of aphagia due to bulbar polio- 
myelitis was treated by Hutton® with im- 
provement by section of the cricopharyn- 
geus muscle. 

Two cases of dysphagia due to dysfunc- 
tion of the cricopharyngeus muscle severe 
enough to require gastrostomy have been 
reported by Benedict and Sweet.‘ In one pa- 
tient the muscle was incised without clinical 
benefit. Pathology of the muscle included 
atrophy, fibrosis, and chronic inflamma- 
tion. The roentgenologic report of this pa- 
tient suggested an extrinsic mass. 


REPORT OF CASES 


Case 1. This is a case of a forty-three year 
old white male in apparently good health except 
for mild asthma. Three years previously fol- 
lowing an attack of vomiting, diarrhea, and 
fever attributed to “flu” he first experienced 
dysphagia at the level of the suprasternal 
notch. The dysphagia has persisted. Tension 
and nervousness made swallowing more diffi- 
cult. Alcohol alleviated the dysphagia. Physical 
examination and routine blood and _ urine 
studies were normal. 

Esophagoscopy following the onset of symp- 
toms, revealed narrowing of the esophagus at 
the level of the jugular notch to about three- 
fourths of its lumen for a distance of 5 cm. The 
mucosa showed longitudinal wrinkling and was 
redundant. No diagnosis was made. 

Roentgenograms shortly thereafter suggested 
an extrinsic mass on the right side of the 
pharynx (Fig. 1 and 2). The constriction by the 
cricopharyngeus muscle was not interpreted 
correctly. Esophagoscopy was repeated to ex- 
clude completely the presence of a mass. No 
diverticulum was visualized at endoscopy. 

Roentgenograms made after the onset of 
symptoms (Fig. 1, 2 and 3) and those made 
three years later (Fig. 4 and 5) were similar ex- 
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Fic. 2. Case 1. The typical band defect bridging the 
pharyngo-esophageal junction is visualized. This 
roentgenogram was made a few minutes after 
Figure I. 


cept for the development of a pharyngeal 
diverticulum. The simulated mass seen in Fig- 
ure I was considered to be due to a hyperper- 
istaltic wave in the pharynx. The constriction 
produced by the cricopharyngeus muscle was 
less pronounced on the follow-up roentgeno- 
grams. A roentgenogram using the Valsalva 
maneuver demonstrated marked bulging an- 
teriorly by the muscle (Fig. 6). On the initial 
roentgenogram indentation anteriorly of the 
barium column by what is probably the poste- 
rior surface of the cricoid cartilage was seen 
(Fig. 3). 

High on the left anterior wall of the pharynx, 
a small diverticulum was demonstrated which 


Fic. 4. Case 1. This roentgenogram taken three 
years later again shows the filling defect produced 
by the cricopharyngeus muscle. The narrowing is 
less pronounced. A 1 cm. diverticulum is clearly 
demonstrated anteriorly in the pharynx at the 
level of the C2—C3 interspace. Two lateral roent- 
genograms taken initially did not show evidence 
of the diverticulum. 


Fic. 3. Case 1. Marked narrowing of the lumen is 
produced by the contracted cricopharyngeus. The 
indentation of the barium column anteriorly and 
opposite the defect of the cricopharyngeus muscle 
is probably due to the posterior surface of the 
cricoid cartilage. 


developed during the three year interval (Fig. 
4 and 5). One can postulate that abnormally 
increased intrapharyngeal pressure during swal- 
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lowing caused by the constricted cricopharyn- 
geal muscle produced the pulsion diverticulum. 
This location is unusual for pharyngeal 
diverticula.’ No specific therapy has been 
given for the dysphagia. 


Case 11. This patient, a fifty-eight year old 
white male, had dysphagia at the level of the 
suprasternal notch for several months prior to 
the initial roentgenographic examination. The 
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Fic. 5. Case 1. The follow-up anteroposterior roent- 
genogram shows the muscle defect to be essentially 
unchanged. The pharyngeal diverticulum is dem- 
onstrated high on the left lateral wall of the 
pharynx. There was only a very minimal out- 
pouching at the site of the diverticulum on one of 
the two initial anteroposterior roentgenograms. 


Fic. 6, Case 1. Spot roentgenograms made during the performance of the Valsalva maneuver for the follow-up 
examination show the marked constriction produced by the muscle. In the bottom row are lateral views; 


the top row shows anteroposterior views, 
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dysphagia was increased by intake of cold 
fluids. Drinking warm beer lessened the dys- 
phagia. He also obtained relief by rubbing the 
suprasternal notch with turpentine. This last 
bit of history almost convinced the examining 
physician that the patient’s difficulty was psy- 
chogenic. Hemoglobin was 11 gm. per cent. 

On roentgenographic examination the barium 
column at the pharyngo-esophageal junction 
showed the characteristic defect produced by 
the cricopharyngeal muscle (Fig. 7,8 andg). The 
muscle was considered hypertrophied at endos- 
copy. A slight irregularity of the right lateral 
wall of the esophagus was due to redundant 
mucosa. The esophagus distal to the muscle 
was normal. 

Therapy consisted of dilatation of the crico- 
pharyngeus muscle, after which the dysphagia 
improved. 

Roentgenograms made six months later 
showed the defect produced by the muscle to be 
smaller and less distinct. This change was con- 


Fic. 7. Case 11. The epiglottis folds down covering 
the laryngeal orifice. The pharynx is distended 
with barium. A small amount of barium has en- 
tered the esophagus. The cricopharyngeal muscle 
remains contracted. If the muscle were ever to 
relax, this should be the moment when the bolus 
knocks at the esophageal “gate,” 
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Fic. 8. Case 11. The constriction of the barium col 
umn caused by the cricopharyngeus muscle is 
demonstrated in the lateral view. 


sidered to be the result of therapy (Fig. to and 
II). 

The patient continues to have dysphagia but 
to a much lesser degree. 


Fic. 9. Case 1. Anteroposterior roentgenogram shows 
the constriction in the barium column, 
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Fic. 10. Case 11. Lateral roentgenogram after dilata- 
tion therapy shows that the defect has decreased 
in size. Even though the lumen of the esophago- 
pharyngeal junction was not enlarged to a great 
extent, the dysphagia improved markedly. 


DISCUSSION 

A search of the literature for articles 
about this entity has been rather frustrat- 
ing. The number of papers written are few. 
The clinical significance of the roentgeno- 
graphic characteristics of the cricopharyn- 
geus muscle is belittled by some™:” and 
emphasized by Templeton” 
states: “Direct proof of spasm of the crico- 
pharyngeus muscle sufficient to give rise to 
symptoms is not available.” Murray" 
specifically looked for a demonstrable crico- 
pharyngeus muscle in 200 consecutive 
barium studies of patients without dys- 
phagia and found in 31 a slight convexity 
considered to be due to the muscle. The 
demonstration of the muscle in the 31 cases 
was frequent “especially after the bolus 
passed.” The cricopharyngeus muscle in 
these cases may have been demonstrated 
as it was returning to its contracted state 
after the completion of deglutition. The 
demonstration of the contracted muscle as 
the bolus enters the esophagus would seem 
to be more indicative of achalasia than 
demonstration after the bolus had passed 
and muscle function of constriction of the 
esophageal orifice was being resumed. The 
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presence alone of the indentation of the 
barium column by the cricopharyngeus 
muscle is not considered of any pathologic 
significance by the British authors.”! 

The esophagus is a neglected organ in a 
routine gastrointestinal series as compared 
to the stomach and duodenum. Often a 
roentgenogram of the esophagus is not 
made unless an abnormality is seen at 
fluoroscopy or unless there is specific clini- 
cal indication of esophageal disease. Even 
in those cases in which the esophagus is 
subjected to more than just fluoroscopic 
observation, the number in which antero- 
posterior and lateral roentgenograms are 
made of the pharyngo-esophageal junction 
distended with barium and during the 
Valsalva maneuver appears to be very 
small indeed. It is possible that esophagos- 
copy is performed as often, if not more 
often, than roentgenography of the esopha- 
gopharyngeal junction. Yet, roentgenog- 
raphy is the only method by which the 
failure of the cricopharyngeus muscle to 
relax during deglutition can be visualized. 

Pressure studies should be made in these 
patients to determine if the pharyngeal 
pressure is increased by the dysfunction of 
the muscle. If the pressure were found to be 


Fic. 11. Case u. Anteroposterior roentgenogram 
shows the decrease in the size of the defect. 
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increased, support could be given to the 
concept that the muscle dysfunction con- 
tributes to formation of pulsion diverticula 
of the pharynx. 

An important question which must be 
answered is: Does roentgenographic dem- 
onstration of the cricopharyngeus muscle in- 
dicate dysfunction of the muscle? Detailed 
studies of many patients will be necessary 
for the answer since so many of the opinions 
expressed in the literature are polar. Such 
studies might ideally be carried out with 
cineroentgenography which would permit 
leisurely viewing of the fast act of degluti- 
tion. It would also be possible to accurately 
determine the prolongation, if any, of the 
swallowing interval as compared to the 
normal. However, notice should be taken 
that in 3 cineroentgenographic studies of 
deglutition, the cricopharyngeus muscle 
was not demonstrated.'7:'*:!° An adequate 
examination of the pharyngo-esophageal 
junction can be made with the usual diag- 
nostic machines. 

Pylorospasm and cardiospasm are well 
known entities. It is not surprising that 
similar dysfunction is found in a more 
proximal sphincter of the gastrointestinal 
tract, the cricopharyngeal muscle. There 
may be many cases diagnosed as “globus 
hystericus” which are really cricopharyn- 
geal muscle dysfunction. That cricopharyn- 
geal dysfunction is a clinical entity pro- 
ducing varying degrees of obstruction can 
hardly be denied. 

“Dysphagia” would seem to be a more 
accurate term than “hypertrophy” or 
“achalasia” when referring to cricopharyn- 
geal muscle dysfunction. With present 
knowledge it is not certain that the dys- 
function is due to increase in muscle mass 
or failure of the muscle to relax or both. 
The term “dysphagia” avoids the distinc- 
tion. 

At the present time the study of the act 
of deglutition is practically limited to 
roentgenographic examination. It then 
follows that the diagnosis of cricopharyn- 
geal dysphagia lies in the province of the 
roentgenologist. 
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SUMMARY 

Two cases have been presented which 
have been diagnosed as cricopharyngeal 
dysphagia. A three year follow-up on one 
patient showed the development of a 
pharyngeal diverticulum in an unusual lo- 
cation. The other patient improved both 
roentgenographically and clinically follow- 
ing dilatation. An attempt has been made 
to review the literature and discuss the 
problem. Emphasis has been placed on the 
importance of roentgenographic examina 
tion in this condition. 


104 Doctors Building 
Chattanooga 3, Tennessee 


REFERENCES 

1. AsHerson, N. Achalasia of crico-pharyngeus. 
Brit. M. F., 1957, 2, 1051-10652. 

2. Arxinson, M., Kramer, P., Wyman, S. M., and 
INGELFINGER, F. J. Dynamics of swallowing. 
I. Normal pharyngeal mechanisms. ¥. Clin. 
Invest., 1957, 36, 581-588. 

Batson, O. V. Cricopharyngeus muscle. 4nn. 
Otol., Rhin. & Laryng., 1955, 64, 47-54. 

4. Benepict, E. B., and Sweet, R. H. Dysphagia 
due to hypertrophy of cricopharyngeus muscle 
or hypopharyngeal bar. New England F. Med., 
1955, 253, 1161-1162. 

. Cricntow, T. V. L. Clinical applications of 
image intensification; cricopharyngeus in 
radiography and cineradiography. Brit. 7. 
Radiol., 1956, 29, 546-556. 

6. Fyxe, F. E., Jr., and Cope, C. F. Resting and 
deglutition pressures in the pharyngo-esophag- 
eal region. Gastroenterology, 1955, 29, 24-34. 

7. Hicutower, N. C., Jr. Intraluminal pressure 
changes in pharynx and esophagus during de- 
glutition in man. 4m. F. Med., 1958, 25, 122- 
130. 

8. Hoover, W. B. Observations on hypopharynx 
and cricopharyngeus area. 4nn. Otol., Rhin. & 
Laryng., 1955, 64, 874-897. 

9. Hurron, C. F. Plummer Vinson syndrome. 
Brit. F. Radiol., 1956, 29, 81-85. 

10. Jackson, C., and Jackson, C. L. Bronchoe- 
sophagology. W. B. Saunders Company, 
Philadelphia, 1950, pp. 226, 230. 

11. Kaptan, S. Paralysis of deglutition, post-polio- 
myelitis complication treated by section of 
cricopharyngeus muscle. dun. Surg., 1951, 
133, 572-573. 

12. Lercne, W. The Esophagus and Pharynx in Ac- 
tion: A Study Structure in Relation to Func- 
tion. Charles C Thomas, Publisher, Spring- 
field, Ill., 1950, p. 142. 


| 

he 
us 
rIC 

a 
ed 
a 
ot 
at 

is 
O- 

re 

yn 
he 
ry 
re 
a- 

he 
to 
d. 
Se 
al 
of 
be 

| 


1036 


Mainzer, F. S. Crico-pharyngeal functional 
stenosis. Laryngoscope, 1935, £5, 386-388. 
Murray, J. P. Neuromuscular and functional 
disorders of pharynx. ¥. Fac. Radiologists, 

1958, 9, 135-141. 

Necus, V. E. Mechanism of swallowing. 7. 
Laryng. & Otol., 1943, 58, 46-59. 

Patmer, E. D. The Esophagus and Its Diseases. 
Paul B. Hoeber, Inc., New York, 1952, p. 2 

Ramsey, G. H., Warson, J. S., Gramiak, R., 
and WEINBERG, S. A. Cinefluorographic anal- 
ysis of mechanism of swallowing. Radiology, 
1955, 64, 498-518. 

RusHM_er, R. F., and Henpron, J. A. Act of de- 
glutition. dppl. Physiol., 1951, 3, 622-630. 


John Hampton 


DECEMBER, 196¢ 


Saunpers, J. B. pe C. M., Davis, C., and 
Miter, E. R. Mechanism of deglutition (sec- 
ond stage) as revealed by cine-radiography. 
Ann. Otol., Rhin. & Laryng., 1951, 60, 897 
916. 

ScHOBINGER, R. Spasm of cricopharyngeal mus- 
cle as cause of dysphagia after total laryn- 
gectomy. Arch. Otolaryn., 1958, 67, 271-275. 

SHanks, S. C., and Kervey, P. A Text-book of 
X-Ray Diagnosis, by British Authors. W. B. 
Saunders Company, Philadelphia, 1958, p. 20. 


. Temp.eton, F. E. X-Ray Examination of the 


Stomach: Description of Roentgenologic Anat- 
omy, Physiology and Pathology of Esopha- 
gus, Stomach, and Duodenum. Univ. Chicago 
Press, Chicago, 1944, p. 188. 


| 
17. 
| 
| 


VoL. 84, No. 6 


ZENKER’S DIVERTICULUM AND CERVICAL 
BLOCK VERTEBRA 


By ERIC V. BAEYER, M.D. 


CLEVELAND, OHIO 


MONG the pharyngoesophageal diver- 
ticula, Zenker’s hypopharyngeal diver- 
ticulum has for a long time attracted the 
special attention of embryologists, clini- 
cians and radiologists. Besides representing 
clinically the most significant of the upper 
alimentary diverticula, it offers unusually 
complex and interesting etiologic prob- 
lems. This report is concerned with the pos- 
sible etiologic role of cervical block verte- 
bra in the formation of Zenker’s divertic- 
ulum. To my knowledge, this combination 
has not been recorded in the literature deal- 
ing with pharyngeal and esophageal diver- 
ticula. The first observation suggesting a 
relationship between the two abnormalities 
dates back to 1946. 


REPORT OF CASES 


Case 1. M.G., a forty-six year old white 
male without any history of neck injury or 
spinal disease, had complained in 1946 of an 
occasional sticky feeling in the throat when 
eating. Physical examination revealed no sig- 
nificant abnormality. Roentgen examination 
of the esophagus showed a typical pulsion di- 
verticulum, about 1X2 cm. in size. It projected 
from the posterior hypopharyngeal wall, being 
slightly eccentric to the left and bulging pos- 
teriorly into a shallow recess of the cervical 
spine produced by a congenital fusion of C5 and 
C6. At that time removal of the diverticulum 
was advised but surgery was not carried out 
until three years later after the patient had de- 
veloped actual swallowing difficulties. A roent- 
gen examination in 1949 showed the diverticu- 
lum to have enlarged to 2X 3X4 cm. in size and 
to produce considerable esophageal compression 
(Fig. 1, 7 and B). In 1950 a two stage resection 
was carried out at the Lahey Clinic. Several 
roentgenograms made between Igf1 and 1959 
showed a 1X1 cm. residual pouch formation at 
the site of resection. The patient remained 
asymptomatic (Fig. 2). 


Comment. Since the above case was en- 


countered, every patient showing a lower 
cervical block vertebra on routine spine ex- 
amination was subjected to a barium study 
of the esophagus. Out of 8 cases of appar- 
ently congenital cervical block vertebra ob- 
served up to the present, only the one 
reported below presented a hypopharyngeal 
deformity which was considered significant, 
since it suggested an incipient Zenker’s di- 
verticulum. 


Case 1. A sixty year old white male was 
brought to the emergency ward following an 
automobile accident. Roentgen examination of 
the cervical spine, made because of suspected 
whiplash injury, showed an advanced stage of 
spondylosis except at the level of congenital 
synostosis of the bodies of C6 and C7. Spot 
roentgenograms made during fluoroscopic ex- 
amination after barium swallow repeatedly 
showed a small triangular dimple formation at 
the posterior wall of the hypopharynx, situated 
at the level of synostosis and always occurring 
during the terminal phase of deglutition, the 
bolus just having passed into the proximal 
esophagus (Fig. 3, 4 and B). This patient ex- 
perienced no swallowing difficulty whatsoever. 


Two other patients with lower cervical 
block vertebra, discovered on routine spinal 
roentgen examination, were found to have 
minute, transient outpouchings of the pos- 
terior hypopharyngeal wall. These were 
noted at the end of the swallowing act (Fig. 
4). These fleeting, minimal dimple forma- 
tions are known to occur in presumably 
normal individuals and have been demon- 
strated cineroentgenographically.® 

The material here presented was given 
impetus because of 2 similar cases illus- 
trated in the chapter on the gastrointes- 
tinal tract in “Roentgen Dhiagnostics.””® 
One of these illustrations shows a fair-sized 
Zenker’s diverticulum with esophageal 
compression (Fig. 5) and the other a post- 
operative bulge following resection of a 
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Fic. 1. Case 1. (4) Lateral and (B) frontal spot roentgenograms made in 1946 during barium swallow show a 
typical Zenker’s diverticulum at the level of Cs—C6 block vertebra. The neck of the diverticulum is 


situated at the level of the superior margin of Cs. 


Zenker’s diverticulum (Fig. 6). In both 
cases (2 different patients according to a 
personal communication of the author!) the 
roentgenograms clearly show lower cervical 
block vertebra formation at either the Cs— 
C6 or C6—C7 level. In the text accompany- 
ing these illustrations no mention is made 
of the coexistence of block vertebra. 


DISCUSSION 


In order to correlate the two abnormal- 
ities, a brief description of each condition is 
presented. 


BLOCK VERTEBRA 


Block vertebra may be defined as a bony 
fusion or synostosis of two or more verte- 
brae. The fusion occurs primarily between 
the vertebral bodies but may also involve 
to a varying extent the vertebral arches, 
apophyseal joints and spinous processes. 
We differentiate between the congenital 


and the acquired type. Disregarding asym- 
metric synostosis and bizarre spinal anom- 
alies associated with synostosis and being 
unable to quote absolute incidence figures 
from the literature, we feel that ordinary 
congenital vertebral fusion is a fairly com- 
mon anomaly and that it is most frequently 
encountered in the cervical spine. 
Congenital block vertebra results from a 
primary derangement in the notochord,’ 
which plays an important role in the forma- 
tion of the nucleus pulposus of the inter- 
vertebral disk. At about the end of the 
fifth week of fetal life, when vertebral seg- 
mentation takes place, a disturbance in the 
formative influence of the notochord may 
lead to faulty or non-formation of a disk. 
The cartilaginous masses of the primitive 
vertebrae are then separated only by the 
epiphyseal plates. These epiphyseal tis- 
sues remain imprisoned in the block verte- 
bra during ossification and continue to 
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exert their influence upon the longitudinal 
growth of the fused bodies, while circum- 
ferential growth is more or less restricted, 
depending upon the degree of nonsegmen- 
tation. The epiphyseal rest may remain 
roentgenologically demonstrable through- 
out life as a bony or cartilaginous plate.® 
The articulations may fuse along with the 
bodies or they may develop in a normal 
manner in spite of complete synostosis of 
the bodies. Figure 74 shows a typical con- 
genital block vertebra. The anterior cortex 
at the intersegmental level is characteris- 
tically smooth and the anteroposterior 
diameter at and near the level of fusion is 
decreased, producing a well defined con- 


Fic. 2. Case 1. Oblique spot roentgenogram shows 
residual pouch at the level of synostosis following 
resection of the diverticulum in 1950. Note the 
smooth, oval configuration of the intervertebral 
foramen. 


A 


Fic. 3. Case 11. (4) Oblique and (B) frontal spot roentgenograms made during barium swallow show 
a small hypopharyngeal pouch formation at the level of Cs5—C6 block vertebra. 
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Fic. 4. Minimal, probably physiologic, hypopharyn- 
geal outpouching at the level of Cs—C6 block 
vertebra. 


cavity or recess. A thin bony plate with a 
cartilaginous residue remains at the plane 
of fusion. In this case the arches and articu- 
lations are not completely fused. The inter- 
vertebral foramina at the level of synostosis 
present a characteristic round or oval, 
quite smooth appearance (Fig. 2), often 
being somewhat smaller than the other 
foramina. Complete synostosis of two or 
more vertebrae may also occur, probably 
most frequently as a result of childhood 
rheumatoid arthritis, but also following 
trauma, disk degeneration, severe spondy- 
losis or specific infectious processes such as 
tuberculosis. Figure 72 shows a_ proved 
case of acquired block vertebra following 
old trauma. In contrast to the congenital 
type, the anterior cortex at the interseg- 
mental level is prominent and there is 
marginal bony bridging. The disk spaces are 
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more or less intact. The regional interverte- 
bral foramina in acquired block vertebra 
usually present a markedly distorted ap- 
pearance. 

If vertebral fusion has occurred in early 
childhood and there is no definite history of 
trauma or infection, the differential diag- 
nosis between congenital and acquired syn- 
ostosis may be difficult since the fusion has 
taken place during the growth period. The 
resulting longitudinal but restricted circum- 
ferential development is the same as that 
occurring in the congenital type. 

ZENKER’S DIVERTICULUM 

Zenker’s diverticulum, being the most 
common of the hypopharyngeal diverticula 
and having an absolute incidence of 0.02 
per cent,’ occurs characteristically at the 
posterior wall of the junction of the hypo- 
pharynx and the esophagus, at the site of 
a much discussed, physiologically weak area 
in the hypopharyngeal muscle layer, the 
so-called Lannier-Hackerman space (Fig. 
8). This is a small triangular gap situated 
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Fic. 5. Typical Zenker’s diverticulum originating at 
the level of the lower margin of Cs—C6 block 
vertebra. (Reproduced from “Roentgen Diag- 
nostics” with permission.) 
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between the oblique, posteriorly converging 
sheets of the inferior pharyngeal constrictor 
muscle and the horizontal muscle bundle of 
the cricopharyngeus muscle (the latter 
actually forming the lowermost portion of 
the inferior constrictor). Normally, this 
weak area is protected by several struc- 
tures offering resistance to the high intra- 
pharyngeal pressure created during deglu- 
tition: the lamina of the cricoid cartilage 
anteriorly and the prevertebral muscle 
layers, deep fascia and vertebral column 
posteriorly. As related to the spine, this 
segment of the alimentary tube is usually 
situated at the level of the lower edge of the 
sixth cervical vertebra but slight physio- 
logic variations in its position have been 
observed, and, during deglutition, consider- 
able up and down sliding of the hypo- 
pharynx takes place upon the prevertebral 
muscle layer to which it is rather loosely 
attached. A survey of the literature leaves 
no doubt that this localized physiologic 
muscle weakness represents the basic fac- 
tor in the development of Zenker’s diver- 
ticulum and that a variety of nonphysio- 
logic factors may play a contributory role. 


The question of a congenital origin of 
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Fic. 6. Residual pouch formation of posterior hypo- 
pharyngeal wall following resection of a Zenker’s 
diverticulum, situated at the level of Cs—C6 
block vertebra. (Reproduced from “Roentgen 
Diagnostics” with permission.) 


Fic. 7. (4) Congenital block vertebra contrasted with (B) acquired block vertebra. Note the decreased 
anteroposterior diameter of congenitally fused bodies. (B reproduced from “The Spine”’ with permission.) 
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Fic. 8. Schematic drawing of mid-sagittal plane of 


neck. Oblique striation: inferior pharyngeal con- 
strictor muscle; horizontal striation: cricopharyn- 
geus muscle; black areas: cricoid cartilage; shaded 
areas: hypopharynx and _ proximal 
X Lannier-Hackerman space. 


esophagus; 


Zenker’s diverticulum has long been under 
discussion but only as recently as 1950 has 
the first well documented report on 2 cases 
of undoubtedly congenital hypopharyngeal 
diverticula appeared in the literature.* In 
these cases of newborn infants, the divertic- 
ula exhibited rather extensive muscular 
elements throughout the wall of the pouch, 
which sets them apart from the ordinary 
adult diverticula which are composed al- 
most exclusively of mucosal and submu- 
cosal tissues. The great majority of Zenker’s 
diverticula are probably of the acquired 
type, most of them becoming manifest after 
the age of fifty years.° 

Various conditions have been reported as 
contributory factors in Zenker’s divertic- 
ulum. Barclay? states that the physiolog- 
ically weak muscle area may be drawn out 
by adhesions following inflammatory proc- 
esses in the hypopharyngeal and preverte- 
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bral regions, thus initiating diverticulum 
formation by traction. Cocchi‘ believes that 
spondylosis of the cervical spine, especially 
at the sixth level, is not infrequently the 
cause of small spur-like outpouchings of the 
posterior hypopharyngeal wall. These smail 
traction-type pouches, which also were re- 
ported by other observers,’ may never de- 
velop into full fledged diverticula and may 
remain completely asymptomatic. Cocchi 
also found a definite incidence relationship 
between Zenker’s diverticulum and spondy- 
losis in the age group between thirty and 
fifty-nine years. Palmer,* in his monograph 
on the esophagus and its diseases, discusses 
in considerable detail various etiologic fac- 
tors, including some rather complex mech- 
anisms such as disturbed coordination of 
the reflex mechanism between the inferior 
constrictor muscle and the cricopharyngeus 
muscle, or incomplete relaxation of the 
cricopharyngeus muscle during deglutition, 
on the basis of chronic hypopharyngitis. 
This role of local autonomic neurofunc- 
tional defects as a cause of abnormal hypo- 
pharyngeal distention has recently been 
emphasized by Dohlman and Mattsson.° 
The fact that Zenker’s diverticulum occurs 
chiefly in middle-aged males has been at- 
tributed to the weakening of the hypo- 
pharyngeal structures by pressure of the 
large mature male larynx upon the spine 
and the intervening soft tissues. 


CORRELATION OF BLOCK VERTEBRA AND 
ZENKER S DIVERTICULUM 

The incidence of block vertebra coex- 
isting with a symptomatic and roentgeno- 
logically proved Zenker’s diverticulum ap- 
pears to be very small, there being no 
record of such a combination in the liter- 
ature according to the author’s knowl- 
edge. It seems possible, of course, that iso- 
lated cases may have been observed but 
have not been considered worthy of re- 
porting. On the other hand, the presence of 
a small or incipient, asymptomatic divertic- 
ulum in combination with block vertebra 
would escape recognition unless all patients 
with low cervical block vertebra were sub- 
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jected to a barium study of the esophagus. 


Future documentation of such cases is 
necessary in order to determine their actual 
incidence and also their clinical significance. 
Despite the fact that only 2 cases are 
reported here, some speculation about the 
possible relationship between the two con- 
ditions may appear justified. An intriguing 
concept would be that of two embryolog- 
ically related developmental anomalies, as 
suggested by the topographic proximity of 
the two conditions. Even if Zenker’s diver- 
ticulum cannot be considered a truly con- 
genital anomaly in most instances, it does 
occur characteristically a developmen- 
tally deficient area of the hypopharyngeal 
muscle wall. Only thin layers of mesen- 
chymal tissues separate this critical hypo- 
pharyngeal area from the anomalous seg- 
ment of the cervical spine. However, I have 
been unable to find any data in the embryo- 
logic literature which would suggest a 
mesenchymal disturbance affecting simul- 
taneously the hypopharynx, prevertebral 
tissues and cervical spine. 

As a second possibility let us consider the 
problem from a mechanical point of view. 
The typical block vertebra of the congen- 


ital type produces a distinct concavity of 
the anterior spinal wall at the level of 


fusion. The hypopharyngeal muscle gap is 
situated directly anterior to the receding 
portion of the spine. If we assume that the 
normally formed spinal column with its 
prevertebral fascia and muscle layer consti- 
tutes one of the main factors in guarding 
the weak hypopharyngeal area, then the 
lack of sufficient spinal support would con- 
ceivably promote the development of a 
hypopharyngeal outpouching and eventu- 
ally of a true diverticulum. Figure 9 demon- 
strates that the block vertebra actually 


permits an abnormal posterior expansion of 


the hypopharynx, the spinal: recess acting 
as a locus minoris resistentiae. 


Perhaps this extra space provides one of 


the anatomic requisites initiating the mech- 
anism of diverticulum formation recently 
proposed by Dohlman and Mattsson.° Ac- 
cording to these authors, during degluti- 
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Fic. 9. Posterior expansion of hypopharyngeal wall 
without diverticulum formation at level of Cs5-C6 
block vertebra. 


tion an abnormal forward mobility of the 
posterior hypopharyngeal wall may be pro- 
duced by “‘sucking in” of abundant loose 
tissue between the cricopharyngeus muscle 
and the prevertebral muscle layer. The 
reflex for relaxing the cricopharyngeus mus- 
cle is ordinarily triggered by stretching of 
the hypopharyngeal muscle fibers which 
normally adhere to the prevertebral mus- 
cle layer. When this stretch reflex is abol- 
ished, the cricopharyngeus muscle contin- 
ues to act as a sphincter during deglutition. 
This results in an abnormally high pressure 
in the hypopharyngeal lumen and promotes 
herniation of the weak part of its posterior 
wall. 
SUMMARY AND CONCLUSION 

Two cases of Zenker’s diverticulum as- 
sociated with lower cervical block vertebra 
are reported which suggest a direct if not 
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a causal relationship between these two 
conditions, block vertebra possibly con- 
stituting a mechanical factor in promoting 
diverticulum formation. 

Two cases showing the same combination 
but merely illustrating hypopharyngeal di- 
verticula were found in the literature. 
Department of Radiology and Isotope Laboratory 
Fairview Park Hospital 
18101 Lorain Avenue 
Cleveland 11, Ohio 
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MAXWELL H. POPPEL, 
HAROLD LEPOW, M.D., 
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HAT is the normal roentgen appear- 
ance of the lower esophagus? What 
are the anatomic and phy siologic factors 
that determine this roentgen appearance 
and control opening and closing? These 
have been perplexing questions, frustrating 
even the most careful observers. Many ex- 
cellent studies have appeared in the liter- 
ature, but they failed to settle the problem 
because they were weighted in one direction 
or another; 7.e., some were purely patho- 
logic, some roentgenologic, 
scopic, etc. These investigations, 
did establish some very important facts. 
Included were physiologic research in- 
dicating an area of increased intraluminal 
pressure several centimeters in length in the 
lower end of the esophagus*® and (2) an 
anatomic description of the segment now 
known as Lerche’s vestibule.® 
Several years ago we became firmly con- 
vinced that the lower esophagus required a 
comprehensive and basic evaluation, 7.e., 
from the gross and microscopic patho- 
logic standpoint, utilizing roentgenographic 
techniques and the very latest in movies 
and serial film changers. Accordingly, an 
anatomic-roentgen study instituted: 
(1) to determine the gross and microscopic 
differences in the vestibule as compared 
with the remainder of the esophagus for 
detection of the possible presence of a 
special intrinsic muscular system in the 
lower esophagus which regulates opening 
and closing, and to relate this area to 
Lerche’s vestibule; (2) to correlate the 
roentgen and in vitro appearance of the 
vestibule; (3) to determine the 
and exact site of attachment of the phreno- 
esophageal membrane and its relationship 
Lerche’s inferior esophageal sphincter; 


endo- 
however, 


some 


Was 


existence 


* From the Departments of Radiology, New York University School of Med 
al, New York, New York. 
Roentgen Ray Society, Atlantic City, New Jersey, September 27 


Department of Pathology, Lincoln Hospit 


(4) to study the effects of tension of this 
membrane in the empty and full esophagus, 
roentgenologically; and (5) to evaluate the 
anatomic structure of the esophageal hiatus 
and its relationship to the vestibule, with 
particular reference to any “pinching” 
action. 

The result has been fruitful, for it has 
clearly established a rather constant ana- 
tomic muscular arrangement with a pre- 
dictable physiologic response, which could 
be determined roentgenologically, utilizing 
either conventional ; cineroentgenographic 
equipment or a biplane rapid film changer 
Sch6nander). 

We have named this special anatomic 
area and its complicated functions, “the 
lower esophageal vestibular complex.”’ 


ANATOMIC STUDY 


GROSS APPEARANCE 
speci- 
with no regard to age, 
Thirty-nine were male and 
31 female, with 34 Caucasians, 20 Negroes 
and 16 Puerto Ricans. The 
from prematurity to eighty-five years. 
Following the removal of the viscera 77 
toto trom the thoracic and abdominal cav- 


A total of 70 consecutive autops) 
mens was chosen, 
sex or diagnosis. 


ages ranged 


ities, the lower esophagus, with its dia- 
phragmatic attachment, and the upper 


part of the stomach were carefully removed 
as a unit in order to keep intact the region 
of the esophageal hiatus and the gastro- 
esophageal junction. 

In 21 
the 


cases, metal clips were placed at 
epithelial line or gastroesophageal 


junction through the open end of the cardia 


of the stomach and then sealed by a liga- 
ture. Metal clips were also inserted at the 
upper attachment of the phrenoesophageal 


icine, Lincoln Hospital, Montefiore Hospital and the 
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Fic. 1. Mounted esophagus specimen on a special 
frame. Upper pair of clips at upper attachment of 
the phrenoesophageal membrane, middle pair at 
lips of esophageal hiatus and lower pair at the 
epithelial line. The esophagus is pulled up, simu 


lating expiratory excursion. 


membrane and at the lateral lips of the 
esophageal hiatus of the diaphragm. Each 
specimen was then mounted on a special 
metal frame supporting the upper and 
lower ends of the esophagus and passing 
through a perforated wooden board with 
the diaphragm anchored on its superior 
surface (Fig. 1). This board could be moved 
vertically along the frame, mechanically 
simulating respiratory excursions of the 
diaphragm. The esophagus was filled with 
barium sulfate and roentgenograms were 
obtained of this lower segment in various 
positions, using upward and downward 
traction on the esophagus or diaphragm. 
Air in place of barium was found to be 
more effective, since the barium obscured 
the clips. A small hand bulb syringe was 
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used to instill the air into the specimen 
with roentgenograms obtained during ma- 
neuvers that simulated breathing. 

A distinct saccular dilatation was noted 
at the distal end of the filled esophagus in 
every instance; this dilated area was limited 
above by the clips corresponding to the 
upper attachment of the phrenoesophageal 
membrane and below by the clips at the 
epithelial line (Fig. 2, 4—-C). No definite 
“pinching” by the esophageal hiatus was 
noted. A distinct phrenic ampulla above 
the area of constriction could not be pro- 
duced. Bilateral notching at the level of the 
epithelial line was noted in 4 cases. In 1 of 
these, notching was seen to be present 
roentgenographically, also at the level of 
the upper attachment of the phrenoesopha- 
geal membrane (Fig. 37). These notches, 
on gross examination, corresponded to 
ridges (Fig. 3B). Microscopic examination 
of these ridges showed a fold of muscularis 
mucosae with overlying epithelium (Fig. 


Fifty-one specimens were dissected. The 
level of attachment of the phrenoesopha- 
geal membrane was determined by dis- 
section. A slit was made in the vertical 
plane posteriorly, into the outside mem- 
brane covering the lower esophageal seg- 
ment. The upper point of the attachment 
was located by inserting a small hemostat 
through this slit and into the cavity formed 
by the membrane surrounding this seg- 
ment (Fig. 44). The length from the point 
of attachment of the upper portion of the 
phrenoesophageal membrane to the eso- 
phageal hiatus was measured in each in- 
stance. Two small silver clips were then 
placed at the uppermost point of the ex- 
ternal attachment of this membrane, one 
anterior and one posterior, without per- 
forating the esophagus. Two other clips, 
directly below the first two, were placed on 
the mucosal surface of the epithelial line 
(gastroesophageal junction). 

The phrenoesophageal membrane was 
identified and dissected free in every speci- 
men. It was found to vary in consistency 
and resiliency, but the attachments were 
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Fic. 2. (4) Esophagus filled with air after tying lower end directly above the esophageal hiatus. Note norma 
lower saccular dilatation. (B) Specimen filled with barium. Upper clips at upper attachment of the phreno- 
esophageal membrane and lower clips at the epithelial line and esophageal hiatus. The vestibular complex 
is the saccular dilatation between the levels of these clips. (C) Empty esophagus. Note relative sizes of 


esophagus and esophageal hiatus. 


essentially as those reported by Lerche. The 
site of division (X point) of the phreno- 
esophageal membrane into the ascending 
and descending branches was located and, 
in most cases, found to be at the lower 
margin of the esophageal hiatus (Fig. 48). 
The superior division of the membrane ap- 
peared longer and thinner than the inferior. 
The lower division was shorter and thicker 
and, in some cases, enshrouded in a con- 
siderable amount of fatty tissue. Upward 
displacement of the X point to a level above 
the gastroesophageal junction was noted in 
several cases. In one case of hiatus hernia, 
the X point was several centimeters above 
the level of the esophageal hiatus. Trans- 
verse horizontal bands originating in the 
phrenoesophageal membrane and running 
to the lower esophagus at different levels 
were noted on a number of specimens. A 
thin supradiaphragmatic membrane fusing 


with the ascending portion of the phreno- 
esophageal membrane was traced in a num- 
ber of specimens. The vagus nerves and 
blood vessels were seen to pierce the upper 
and lower divisions of the membrane and 
to course along the esophagus to the car 
diac end of the stomach. The phrenoeso- 
phageal membrane was found to be loosely 
attached around the terminal segment of 
the esophagus in a tent-like fashion allow 
ing free mobility of this segment. From 
above, this membrane’ was seen to arise 
from the under surface*of the diaphragm 
and to attach itself in a circumferential 
fashion around the lower esophageal ‘seg- 
ment I-4 cm. (average 2 cm.) above" the 
level of the esophageal hiatus. (The 4°cm. 
specimen was from our only case of hiatus 
hernia.) 

The esophageal hiatus was found to be a 
fairly fixed, oval slit or ring which in its 
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ic. 3. (4) Polygraph views of mounted esoph- 


agus specimen No. 18; upper two views 
with the esophagus pulled up and lower two 
with the esophagus pulled down. Upper 
notches correspond to upper attachment of 
the phrenoesophageal membrane and lower 
notches to the epithelial line or gastro 
esophageal junction. Middle set of clips in 
right upper view are at the lips of the 
esophageal hiatus. (B) Photograph of the 
gross specimen showing ridges at the level of 
notches seen on the roentgenogram and de- 
limiting the region of the vestibular com- 
plex (large arrow at upper ridge and small 
arrow at lower ridge). (C) Microscopic sec- 
tion shows the lower ridge to be a fold of 
muscularis mucosae. 


+ ¥ , 
/ o 
‘ 
we 
\ \ 
‘Ox | 
| 
We 
|) 
| 


VoL. 84, No. 6 


Esophageal Vestibular Complex 


1049 


Fic. 4. (4) Photograph of gross specimen No. 19. Hemostat within the upper portion of the phrenoesophageal 
membrane. Metal clip at lip of esophageal hiatus (arrow). (B) Photograph of gross specimen No. 17 show- 
ing phrenoesophageal membrane. Middle arrow shows origin of phrenoesophageal membrane. Small 
arrow points to lower attachment of phrenoesophageal membrane. (C) Photograph of gross specimen No. 
ig showing lower esophagus opened longitudinally and vestibular area delimited above and below by ar- 
rows. There are characteristic gross changes present. The lower clips are at the epithelial line. 


widest dimension varied from 1.5 to 4.5 
cm., the latter in the case of hiatus hernia. 
The diameter of the lower esophageal seg- 
ment when empty was about two-thirds 
the size of the largest diameter of the eso- 
phageal hiatus (Fig. 2C). In a full esopha- 
gus, the lower esophageal segment showed 


a distinct saccular dilatation below the 
level of the upper attachment of the 
phrenoesophageal membrane, filling the 


entire esophageal hiatus and even stretch- 
ing it to a larger size. No “pinching” or 
compression by the lips of the esophageal 
hiatus could be seen. 

The vestibule formed that segment of the 
esophagus within the esophageal hiatus 
which was surrounded by the phrenoeso- 
phageal membrane and measured 2-3 cm. 
in length. The entire lower esophagus was 
opened longitudinally from in front and in- 


spected (Fig. 4C). In most cases the color of 
the mucosa of the vestibule appeared 
different from the rest of the esophagus. On 
stripping the mucosa of the esophagus, 
difficulty was encountered in the area of 
the vestibule, for in this region it was more 
adherent to the underlying muscle. The 
upper limit of the vestibule was demarcated 
by a number of accentuated circular muco- 
sal folds. The lower edge of the vestibule 
was found at the epithelial line. The 
mucosal folds of the stomach below this 
level were coarser and more irregular than 
the esophageal folds. The direction of the 
underlying muscular fibers in the vestibule 
was seen to be somewhat different than 
that of the remainder of the esophagus, 
with spiral and bracket-like fibers noted, 
as reported by Lerche and Laimer (quoted 
by Lerche).° 


= 


MICROSCOPIC APPEARANCE 

Longitudinal sections of the lower eso- 
phageal segment including the diaphragm 
and attachments of the phrenoesophageal 
membrane were obtained and stained with 
hematoxylin eosin. Verhoeft’s elastic and 
trichrome stains were applied to other 
specimens. Both transverse sections and 
longitudinal sections were prepared. All 
specimens were fixed in acetate buttered 
formalin immediately following autopsy 
and prepared for sectioning and staining. 

Forty-five of the 70 specimens were sec- 
tioned for microscopic examination and 1g 
of these were used exclusively for serial 
microscopic studies. Of these, 15 were adults 
and 4 were infants up toone year of age. In 
the infant group, 3 had longitudinal sec- 
tions and 1 had serial transverse sections of 
the entire specimen. Extra muscle bundles 
were seen only in this latter set of slides. Of 
the 15 adult specimens, 10 had longitudinal 
serial sections. Of these, 7 showed extra 
muscle bundles (brackets). Transverse 
serial sections were done on 5 specimens 
and, in all of these, extra muscle bundles 
were found in the vestibular area. These 
extra muscle bundles are frequently not 
identified on sections made longitudinally 
but can be easily detected in the transverse 
sections. 

Distinct histologic differences between 
the vestibule and the remainder of the 
esophagus were noted. These were: (1) in- 
creased thickness of the inner circular 
musculature as compared with the outer 
longitudinal musculature in the vestibule; 
(2) a different directional arrangement of 
the circular muscular bundles in the vesti- 
bule; and (3) the presence of extra muscle 
bundles in the vestibule immediately below 
the submucosa corresponding to the 
““‘bracket-like” fibers seen on gross dissec- 
tion and noted originally by Laimer, and so 
well shown by Lerche. 

The attachments and microscopic struc- 
ture of the phrenoesophageal membrane 
were closely observed. It was found to be 
chiefly a fibroelastic membrane, arising 
from the subdiaphragmatic fascia. The 
phrenoesophageal membrane divides at the 
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X point (Fig. 5) into a thinner and longer 
upper division and into a shorter and 
thicker lower division, both hugging the 
vestibule closely and occasionally attached 
to it by branching elastic fibers. 

The phrenoesophageal membrane 
thicker and longer anteriorly and laterally, 
and thinner posteriorly where the dia- 
phragm is thicker and wider. The position 
of the X point varies considerably but is 
usually slightly above the level of the 
gastroesophageal transition point and 
slightly below the level of the diaphragm. 
In 2 cases, the X point was found slightly 
above the diaphragm and in the 1 case of 
hiatus hernia was 2 cm. above the level of 
the diaphragm. The upper attachment of 
the phrenoesophageal membrane is seen to 
terminate in distinct bands of fibroelastic 
tissue running obliquely in a cephalad 
direction and attached at different but ad- 
joining levels within the outer longitudinal 


Fic. 5. Microscopic section of specimen No. 18 dem 
onstrating the subdiaphragmatic origin of the 
phrenoesophageal membrane and its division at 
X point (arrow) into thinner superior division and 
thicker inferior division (magnification 16). 
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muscular layer (Fig. 64). Beyond the area 
of attachment there is the normal thin ad- 
ventitial membrane of the esophagus. 
These points of attachment vary from 1.5 
to 2 cm. above the site of division of the 
phrenoesophageal membrane (X point). 
Nerve bundles are seen crossing over and 
following the fibers of the phrenoesophag- 
eal membrane, particularly at the site of 
its upper attachment. The thicker lower at- 
tachment penetrates the outer muscle 
layer in an oblique caudad direction, 
slightly above the level of the gastroeso- 
phageal epithelial transition point, with 
cross fibers branching obliquely downward 
to enter the submucosa of the cardia (Fig. 


6B). 
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Extra muscle bundles were noted only in 
the vestibule. These bundles were located 
on both transverse and longitudinal sec- 
tions external to the muscularis mucosae 
but internal to the inner muscular layer. On 
transverse sections, they were noted to run 
obliquely and thus could only be seen in 
one segment of the section, rather than in a 
continuous layer in a single plane (Fig. 6, 
C and D). In those cases where the esoph- 
agus was sectioned transversely and serially, 
these bundles were noted to begin at a 
level 2 cm. from the diaphragm and to 
continue down to the gastroesophageal 
junction. Generally, these muscle bundles 
were thicker and more distinct in the lowest 
portion of the vestibule and were seen to 


Fic. 6. (4) Microscopic section at upper site of at- 
tachment of the phrenoesophageal membrane 
(arrow) showing cephalad direction of fibers as 
they insert into the muscular layers (magnification 
45x). (B) Microscopic section at level of the gas- 
troesophageal junction showing the elastic fibers 
of the inferior division of the phrenoesophageal 
membrane inserting into the muscle layers (arrow) 
(magnification 45x). (C) Longitudinal section 
through vestibule showing a distinct extra muscle 
bundle (arrow) internal to inner muscular layer 
and external to muscularis mucosae, running in an 
oblique plane (magnification 32 X ). (D) Transverse 
section through lower portion of vestibule showing 


two distinct extra muscle bundles (arrows) external to muscularis mucosae and internal to inner circular 
muscle layer (magnification 60X). 
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become thinner as the upper limit was 
reached. The inferior esophageal sphincter 
would appear to be the superior level of the 
extra muscle bundles or ‘“‘bracket-like”’ 
fibers described above. 


DISCUSSION 


Our gross and microscopic studies indi- 
cate that the inferior esophageal sphincter 
does not exist as an actual anatomic land- 


mark but represents the superior portion of 


the vestibule, and that the level of the con- 
strictor cardiae is the most inferior portion 
of the vestibule. 

There are various reports citing the in- 
creased thickness of the muscularis mu- 
cosae at the level of the cardia as a possible 


valve mechanism in the closing action of 


the lower esophagus.2 We have noticed 
waves or folds in the mucosa of the vesti- 
bule in many specimens into which the 
muscularis mucosae, submucosa, and even 
part of the inner circular muscle layer pro- 
ject. We do not believe that the thickened 
muscularis mucosae is responsible for a 
valve action in the lower esophagus. 
Marked hypertrophy of the muscularis 
mucosae is not consistently present in the 
aged (to be expected if it were associated 
with a valve mechanism) and is usually 
seen in association with peptic esophagitis 
secondary to hiatus hernia. Since extra 
muscle bundles were found only in the 
vestibule, we believe that these muscle 
bundles contribute to the valve mechanism 
of the lower esophagus. Thus, in the closing 
mechanism of the lower esophagus, a valve 
action is located in the vestibule depending 
on: (1) the extra muscle bundles; (2) in- 
creased thickness and different directional 
arrangement of the inner muscular layer; 
and (3) the phrenoesophageal membrane 
(Fig. 7). 

This study conclusively demonstrates 
the presence of gross and microscopic ana- 
tomic differences in the vestibule as dis- 
tinguished from the rest of the esophagus 
and confirms its specialized function. The 
innervation of the vestibule* and the re- 
sponse to drug action’ result in¥action 
opposite to that of the remainder of the 


2 Zaino, Poppel, Jacobson, Lepow and Osturk December, 1960 


esophagus. There are also certain patho- 
logic conditions (e.g., achalasia) that can 
best be explained by this specialized ac- 
tion.’ We believe therefore, that the vesti- 
bule is a specific anatomic and functional 
complex acting as a valve which controls 
the closing mechanism of the lower esoph- 
agus and merits the designation “lower 
esophageal vestibular complex.” 

Botha,! in a recent anatomic study in in- 
fants and children, reports the presence of 
a “formidable phrenoesophageal mem- 
brane” in this age group. In another paper 
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Fic. 7. Composite diagram of longitudinal micro- 
scopic section of the lower esophageal vestibular 
complex. A, areolar tissue; CM, circular muscu- 
laris layer; D, diaphragm; E, epithelium; EL, epi- 
thelial line; IF, supradiaphragmatic fascia; L, 
lower attachment of phrenoesophageal membrane; 
ILM, longitudinal muscularis layer; M, extra 
muscle bundle (brackets); MM, muscularis mu- 
cosae; P, phrenoesophageal membrane; Pe, peri- 
toneum; Su, submucosa; Se, serosa; U, upper at- 
tachment of phrenoesophageal membrane; X, 
point of division of phrenoesophageal membrane 
into ascending and descending portion. 
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he describes the closing mechanism as being 
due to rosette-like folds of gastric mucosa 
at the cardia, aided by an intrinsic mech- 
anism which, he claims, is located in the 
submucosa of these folds.? It may be that 
the vestibule, in contracting in its entirety, 
brings together the mucosal folds of the 
proximal end of the cardia at the level of 
the constrictor cardiae or distal end of the 
vestibule, giving the appearance of a “flap 
valve.” 

The action of the phrenoesophageal 
membrane is difficult to evaluate, since it 
cannot be seen roentgenologically. How- 
ever, this action may be suggested from our 
anatomic findings. In the empty esophagus, 
the vestibule is normally contracted down 
and the phrenoesophageal membrane an- 
chors the vestibule within the esophageal 
hiatus. The vestibular segment moves up 
and down within the esophageal hiatus 
with respiratory action and without inter- 
fering with the blood vessels and nerves 
passing through the esophageal hiatus. 
There is little change in the size of the 
esophageal hiatus. 

On swallowing, however, two simultane- 
ous actions occur: (1) the swallowing reflex 
and (2) the phrenoesophageal membrane 
function. The swallowing reflex opens up 
the vestibule even before the bolus reaches 
it. On expiration, the diaphragm 1s relaxed, 
the phrenoesophageal membrane is lax, the 
esophageal hiatus opens to its widest di- 
mension and the intraluminal pressure is 
minimal so that swallowing proceeds at 
its most rapid rate. On full inspiration, the 
downward pull by the phrenoesophageal 
membrane around the vestibule, and on the 
esophagus as a whole, increases the intra- 
luminal pressure and slows the passage of 
the bolus. If the intraluminal pressure is 
still higher than that in the vestibule, as in 
drinking, only slight contraction of the 
vestibule is noted. It the patient now takes 
a deep, sustained, full breath, the entire 
vestibule contracts and prevents the pas- 
sage of the bolus until powerful peristaltic 
waves overcome the pressure offered by the 
vestibule, or until there is a change in the 
respiratory phase. Thus, the “pinching 


Esophageal Vestibular Complex 10 
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Fic. 8, Diagram showing the action of the phreno- 
esophageal membrane on a filled esophagus in full 
inspiration and expiration. (1) Upper attachment 
of phrenoesophageal membrane. (2) X point. (3) 
Lower attachment of phrenoesophageal mem- 
brane. 


action” seen at the lower end of the esoph- 
agus on roentgenologic examination ac- 
tually represents the upper limit of the 
vestibule, which contracts in its entirety. 
The degree of this contraction is dependent 
on the pull of the phrenoesophageal mem- 
brane and/or the reflex closing of the vesti- 
bule. 

Intraluminal pressure studies show that 
on full inspiration the segment of high 
pressure moves down so that the upper 
limit is approximately at the esophageal 
hiatus, while on full expiration there is up- 
ward displacement of this segment corre- 
sponding approximately to the length of 
the vestibule (Fig. 8). On full inspiration, 
the apparent “pinch-cock” effect is thus 
seen at the esophageal hiatus, the exact 
location of which is somewhat vaguely de- 
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fined roentgenographically. The level of 
“pinching” normally represents the upper 
limit of the vestibule at Lerche’s inferior 
esophageal sphincter as the vestibule con- 
tracts as a whole. 

For the past six years, several of us* have 
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been studying this segment of the esopha- 
gus by all possible roentgenologic methods 
available to us. Our latest studies with 
cineroentgenography and the Schénander 
unit (Fig. 9, 4—D) confirm our previously 
reported roentgen findings. While our pri- 


Fic. 9. (4-D) Standard barium meal study with the Schénander unit. Simultaneous exposure in supine an- 
teroposterior and lateral views at 2 frames/sec. 4 and C are frontal plane views and B and D are lateral 
views. The upper attachment of the phrenoesophageal membrane is seen at the level of the proximal bi- 
lateral notching (arrows). Some hiatal insufficiency is present. 


1) 
gee 
oe 


an- 
ral 


bi- 


VoL. 34, No. 6 


mary interest was previously placed on the 
inferior sphincter of Lerche, it is now con- 
centrated on the vestibular complex. The 
contracted vestibule is seen roentgeno- 
logically as the narrowed segment at the 
distal end of the esophagus, several centi- 
meters in length, connecting the lower 
esophagus to the stomach. 


CONCLUSIONS 

When all these studies are correlated, it 
becomes clear that: 

1. An intrinsic mechanism exists in the 
lower esophageal segment, centered in the 
vestibule, which is limited above by 
Lerche’s inferior esophageal sphincter lo- 
cated 1-2 cm. above the esophageal hiatus, 
and below by the constrictor cardiae or 
gastroesophageal junction located about 
1.0 cm. below the esophageal hiatus. The 
vestibular complex is normally contracted 
when at rest. It is surrounded and held in 
place by the phrenoesophageal membrane 
within the esophageal hiatus of the dia- 
phragm. 

2. The so-called “‘pinch-cock”’ action of 
the diaphragm is not real, but is due to the 
pull of the phrenoesophageal membrane 
and to the sphincteric action of the vesti- 
bule, which contracts in its entirety. 

3. The essential mechanism is intrinsic 
in nature and controlled by reflex action 
initiated in the pharynx on swallowing and 
affecting the intraluminal pressure of the 
esophagus and vestibule. 

4. There is an external factor influencing 
this mechanism; 7.e., the contraction or re- 
laxation of the phrenoesophageal mem- 
brane secondary to the respiratory action of 
the diaphragm. This action modifies the 
flow of the bolus according to the respira- 
tory phase, but it does not control the pas- 
sage of the bolus except as it affects the in- 
traluminal pressure. 


Esophageal Vestibular Complex 


O 


SUMMARY 


1. The vestibular complex is a distinct 
anatomic and functional entity. Its roent- 
genologic appearance and location have 
been corroborated. 

2. The closing mechanism is intrinsic in 
nature and located in the vestibule, which 
contracts and relaxes in its entirety. 

3. The phrenoesophageal membrane is 
the external factor regulating this mech- 
anism during respiratory action. 


Harold G. Jacobson, M.D. 
Montefiore Hospital 
210th Street and Bainbridge Avenue 


New York 67, New York 
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A CLASSIFICATION OF ESOPHAGEAL HIATUS 
HERNIA WITH SPECIAL REFERENCE 
TO SLIDING HERNIA 


By GEOFFREY 


EASTWOOD, 


HE earliest descriptions of diaphrag- 

matic hernia go back as far as the 17th 
century, but these accounts do not make 
it very clear as to the type of hernia un- 
der discussion. No real attempts were 
made to classify the lesions as it was as- 
sumed that any form of diaphragmatic 
hernia was of either congenital or trau- 
matic origin, 9—!+15.16,20 


21,23—25 
CURRENT CLASSIFICATIONS 

The modern description and classifica- 
tion is based on the work of Akerlund'~4 
in papers appearing from 
This author described a paraesophageal 
hernia, a congenital hernia with short 
esophagus, and an acquired hernia in which 
the abdominal portion of the esophagus 
“participates in the hernia.” His earlier 
work was attacked by Sauerbruch, Chaoul 


1926 to 1932 


and Adam**:27 who denied the existence of 


acquired hernia and stated that all these 
lesions were of congenital origin, labelling 
Akerlund’s roentgenograms as misinter- 
pretations and artefacts. In defending his 
viewpoint, Akerlund pointed out that some 
of these hernias were reducible and after 
some time his classification was accepted, 
but possibly more literally than was in- 
tended. His third type of lesion became 
known as a sliding hernia and the view be- 
came widely held, and is still current, that 
all of these hernias slide and are reducible. 

Harrington!’:'’ produced a revised classi- 
fication in which he referred to the ac- 
quired sliding hernias of Akerlund as pul- 
sion hernias. Other 
them British, have tended more and more 
to use the terms “sliding” and “short 
esophagus” in relation to these lesions and 
Shanks? even goes so far as to classify all 
hiatus hernias into a “reducible or sliding 
hernia, and an irreducible or incarcerated 
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type.” The expression “‘sliding”’ is generally 
put forward as a roentgenologic diagnosis 
and, although it is true that bell hernias 
show some degree of mobility, it is an ex- 
aggeration to suggest that they slide. In 
fact, sliding hernia is a most inexact term 
and it becomes perhaps more so when com- 
bined with the equally fallacious and mis- 
leading description, “short esophagus type.” 
From “‘the sliding hernia with short esoph- 
agus” it is only a step to “sliding hernia 
with congenital short esophagus.’’ This is 
a diagnosis made not uncommonly but of 
course the hernia rarely slides, the esopha- 
gus is hardly ever short in uncomplicated 
cases, and congenital hernias are extremely 
rare. 

Few hiatus hernias are completely re- 
ducible but may appear to be so, and it is 
this fact which is responsible for the fallacy 
of the diagnosis of sliding hernia. The rea- 
sons for the confusion are as follows. 

A hernia demonstrated with the pa- 
tient in the recumbent position may no 
longer be visible when the patient is erect. 
This is because the heavy barium has 
entered the abdominal portion of the stom- 
ach and the pouch is empty; since barium 
no longer fills it, it is easy to conclude that 
the pouch is no longer in the thorax (Fig. 1, 
Zand 

The mucosa of the lower esophagus is 
very loosely attached and is notable for the 
extent to which it can move up or down; 
this can be demonstrated by esophagos- 
copy or by roentgenography after metal 
markers have been attached to the mucosa. 
As a result, the esophagogastric junction 
can occupy a lower position relative to the 
diaphr: igm in the erect position than it does 
in the recumbent and consequently the 
impression may be gained that a hernial 
pouch has been reduced. 
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Fic. 1. (4) Bell hernia with patient in prone position. (B) Same case as 4, in erect position, showing hernia 
empty of barium but still in the thorax. 


As stated above, very few hernias are 
seen to slide on roentgenologic examina- 
tion. This is supported by Belsey* and 
other surgeons who state that it is usually 
necessary to divide adhesions surrounding 
the sac before it can be returned to the 
abdomen. Likewise, the term “‘short esoph- 
agus type” implies a condition of the 
esophagus which is generally only found 
at operation. The esophagus may appear 
short, but it is a strongly muscled tube 
which, we are again told by the sur- 
geons,”’*:!7 can usually be drawn down un- 
der the diaphragm at operation. Further- 
more, it is misleading to describe these 
hernias as congenital when they are en- 
countered in adults, as a congenital short 
esophagus with a thoracic stomach is a 
very rare anomaly. It can only be diagnosed 
at operation by a study of the vascular 
supply and other features and even then 
there is often an element of doubt. There- 
fore, nothing is gained by attempting to 


make this diagnosis on roentgenologic 
grounds and no attempt will be made to 
ditferentiate it from other hernias in this 
paper. 


PROPOSED CLASSIFICATION 


The following classification of esophageal 
hiatus hernia is put forward on the basis of 
a roentgenologic study of 200 cases. All 
were clearly demonstrated on roentgen- 
ographic examination and no equivocal 
findings were accepted. The percentages 
for this series, categorized according to the 
diagram in Figure 2, are as follows: (1) 
bell hernias, 86 per cent; (2) paraesopha- 
geal hernias, 8 per cent; and (3) massive 
hernias, 6 per cent. 

1. Bell Hernias. The term is self-de- 
scriptive as the stomach pouch appears to 
hang like a bell from the lower end of the 
esophagus. These pouches, although usu- 
ally not of great size, often are not reducible 
and the esophagus joins them at their apex. 
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Fic. 2. Sketches of various types of hernias. (4) Bell hernia. (B) Paraesophageal hernia. (C) Massive hernia. 


When they enlarge they may do so by pro- 
ducing an accessory pouch which gives the 
impression of a paraesophageal hernia. The 
distinguishing feature is the centrally 
placed esophagus which gives the false ap- 
pearance of being short. In infants and 
children it may be possible to differentiate 
a congenital type of bell hernia. However, 
there are no real roentgenologic and few 
endoscopic criteria for this distinction in 
adults and the attempt may be misleading, 
although a number of writers have made 
the effort.!??-*5 It has already been pointed 
out that, because of their shape, bell hernias 
tend to collapse and empty themselves 
when the patient is erect, making it neces- 
sary to examine in the recumbent position 
for their demonstration; nevertheless, care- 
ful examination of the lower esophagus 
with the patient in the erect position will 
generally demonstrate gastric mucosa above 
the diaphragm, thus proving that reduc- 


tion has not taken place. (This mucosa is of 


course not the atypical type described by 
Barrett.’) As previously indicated, diag- 
nosis of the small hernias may cause some 
difficulty but no attempt will be made in 
this paper to describe the technical details 
except to say that examination of the 
hernial site should be of an exhaustive 
character and that repeated studies may be 
necessary in the prone and supine positions, 
using both a thin barium meal in the filled 
stomach and a thick bolus in the esophagus 


(Fig. 3). 


2. Paraesophageal Hernias. These have 
been well described by various authors and 
the term was probably first used by Dubs." 
Akerlund studied them in considerable de- 
tail and published a number of excellent 
roentgenograms of his cases. At a later 
date Harrington divided the paraesopha- 


Fic. 3. Typical bell hernia with associated 
esophageal reflux. 


1058 
\ 
| 


VoL. 84, No. 6 


geal hernias into two types, those in which 
there was a normal esophageal position and 
those in which the esophagus was elevated. 
The latter type was found to be much more 
common. The term paraesophageal is most 
suitable as applied to these hernias since 
the sweeping curve of the esophagus as it 
passes down beside the stomach pouch is 
very characteristic. It is well known that 
paraesophageal protrusions may remain 
silent for a considerable time, although a 
not uncommon complication is incarcera- 
tion (Fig. 4). 

3. Massive Hernias. These are usually 


formed by the paraesophageal type of 


hernia enlarging and moving upwards until 
the greater part of the stomach is within 
the thorax; they may swing over to the 
right and may even become inverted (Fig. 
5). The esophagus is never centrally placed 
at the upper extremity of the viscus, as in 
the bell type. They differ from the para- 
esophageal type in size and also in the much 
more variable relation of the esophagus to 


Fic. 4. Typical paraesophageal hernia with the 


esophagus seen medial to the stomach. 
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Massive 


diaphragm and 


above the 


hernia which is largely 
which has become inverted. 

the stomach. Incarceration and even ob- 
struction may take place but, unless com- 
plications such as these supervene, they 
are less likely to cause symptoms than the 
bell hernias and are often first detected on 
mass chest survey. When very large, these 
sacs may contain omentum, transverse 
colon and other viscera, although this 1s 


unusual. 


DISCUSSION 


Diagnosis and treatment of esophageal 
hiatus hernia are subjects of considerable 
complexity but also of great importance, 
as 1s shown by the increasing frequency 
with which the diagnosis is made. Much of 
the complexity is due to the area involved, 
the diagnostic problem being shared by the 
internist, the endoscopist and the radiolo 
treatment concern the 
abdominal or thoracic and the 
internist. As a result of this overlapping, it 
Is necessary that a uniform approach be 
adopted. Johnstone!’ stated that it 
would be improper for a radiologist to put 
forward a classification of hiatus 
and that this should be left to the surgeons: 


sist: while can 


Surgeon 
has 
hernia 
how ever, ita study is based on the observ a 


tion of actual cases, it should occasion no 
necessity for any apology and, if the re 


sultant classification succeeds in correcting 
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some misconceptions, then it may well be 
of benefit in the diagnosis and consequent 
treatment of these patients. 


SUMMARY 

The classification of esophageal hiatus 
hernia and the terms “‘sliding hernia’ and 
“short esophagus type hernia’ derived 
from the work of Akerlund are regarded as 
being misleading. A classification which 
divides the lesions into bell hernias (86 per 
cent), paraesophageal hernias (8 per cent) 
and massive hernias (6 per cent) is pre- 
sented. It is suggested that this descriptive 
classification will lead to a better under- 
standing of the problems involved. 


Geoffrey Hagarty, M.B. 

26 East Parade 

Eastwood, New South Wales 
Australia 
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PROLAPSE OF THE MUCOSA AT THE 
ESOPHAGOGASTRIC JUNCTION* 


By ALFRED A. pt 


LORIMIER, M.D.,t and JAMES P. WARREN, M.D.t 


SAN FRANCISCO, CALIFORNIA 


ROLAPSE has been defined as a sliding 

or a protrusion of an organ or of a por- 
tion of a viscus through an orifice. When 
applied to the alimentary tract, this term 
usually connotes a sliding merely of the 
mucosa. 

When prolapse occurs through an exter- 
nal opening, it, of course, is easily seen and 
its relations can be palpated. Examples of 
such are rectal prolapse, prolapse of the 
mucosa at a colostomy, vaginal prolapse, 
etc. These are well recognized. When pro- 
lapse occurs in a concealed region, however, 
too oftentimes it is missed. Examples of 
the latter are prolapse of the mucosa at the 
pylorus! or at the ileocecal valve.* Usually 
these are identified only by roentgen- 
ography. If surgery is performed, there is 
likely to be relaxation of the sphincter re- 
sponsible for transient or prolonged fixa- 
tion of the prolapsed mucosa; the mucosa 
then slides back into normal position and 
there is therefore no striking evidence that 
prolapse previously existed. Too often, the 
verdict “nothing found at operation” has 
dictated the that any back- 
ground disturbance which might have 
prompted the roentgenologic examination 
was entirely irrelevant to the roentgen evi- 
dence of prolapse. 

Any type of prolapse is likely to produce 
diapedesis or even the passage of gross 
amounts of blood. This can easily be seen 
where prolapse occurs through an external 
orifice. There may be tangible evidence of 
blood loss even in cases of prolapse occur- 
ring in concealed locations—evidence such 
as reduction of hemoglobin or red blood 
cell count (where the disturbance has been 
of long standing), perhaps aberration of 


conclusion 


* Presented in part at the IX International Congress of Radiology in Munich, July 23-3 


+ Deceased. 


blood cytology, positive guaiac testing of 
stool, or possibly even tarry stools. 

Any type of prolapse may produce 
symptoms, these varying depending upon 
the location and degree of the prolapse. 


HISTORICAL REVIEW 


Prolapse of the mucosa at the esophago- 
gastric junction has been reported only 
rarely. Recognition is given to Enderlen® 
for having reported the first such case, in 
1903. He reported prolapse of the gastric 
mucosa upward into the esophagus, in- 
cluding a portion of the muscularis and 
serosa of the pars cardiaca. A cleft was 
formed between the lower end of the esoph- 
agus and the stomach, this cleft containing 
omentum. Thus, this case might have to 
be considered somewhat more than a pro- 
lapse, perhaps an intussusception. 

Apparently little interest was aroused 
by Enderlen’s report for it appears not to 
have been until 1914 that a somewhat 
similar case was reported, that by Michl.’ 

In 1942, Hodges, Snead and Berger® 
warned as to the dangers of misinterpret- 
ing protruding folds of the cardia of the 
stomach when the then conventional roent- 
gen studies were limited to over-the-table 
roentgenography. They described a “‘stel- 
late deformity simulating tumor.” 

During this same year, Lannon and 
Culiner® reported a case of retrograde intus- 
susception of the mucosa and inner layers 
of the lesser curvature of the stomach, the 
pylorus and part of the duodenum into the 
esophagus. 

In 1947, Wells” reported a case of pro- 
lapse of the gastric mucosa upward into 


» 1959. 
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the esophi igus, the prolapsed folds, acting 
as an intussusception, remi ning to toti lly 
obstruct the esophageal lumen for five 
days. This author described the distur- 
bance as a “herniation.” The patient’s 
main symptom had been substernal pain. 
Prior to the obstruction he had had three 
previous episodes of similar distress. Re- 
peatedly, 
his stools, 


there was evidence of blood in 
with positive guaiac testings. 
When the patient was first seen, some 
three years prior to the time of actual rec- 
ognition of prol: ipsed folds, it was reported 
that ‘the lower end of the esophagus was 
somewhat distorted but it may be due to 
an elongated liver tunnel.”’ Later studies 
showed a “normal esophagus but a de- 
formed duodenal bulb.” Dysphagia con- 
tinued and, even though there was no 
definite evidence of ulcer, he was subjected 
to a subtotal gastrectomy. However, the 
intermittent episodes of dysphagia and 
‘tightness in the chest” recurred with, 
ultimately, the manifestation of esophageal 
obstruction—at which time roentgenogra- 
phy and esophagoscopy revealed the pro- 
lapsed folds. Surely, this case emphasizes 
our inclination to exaggerate the considera- 
tion of ulcer and to minimize physiologic- 
anatomic disturbances such as prolapse. 

Sarasin and Hoch'’" described this con- 
dition in 3 situations: (1) associated with 
and mainly attributable to a hiatal her- 
niation, which they say is the most fre- 
quent combination-type pattern; (2) ordi- 
nary protrusion of the esophageal mucosa 
along the course of the cardia—identified 
roentgenologically, but without clinical 
symptoms; and (3) invagination of the 
esophageal mucosa along with a benign or 
malignant tumefaction. 

Feldman‘ deplored the fact that this 
condition has so seldom been recognized. 
He described 2 cases of reflux of the gastric 
mucosa into the lumen of the esophagus 
without Reduction of the 
prolapse occurred spontaneously. 
these patients, 


obstruction. 


examined in the upright 
Feldman noted that the mucosa 


positic yn, 


In one of 
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acted like a “ball and valve’; this was 
especially so when the patient became 
nauseated and attempted to vomit. He 
stressed the factor of esophagogastric re- 
laxation, particularly when the patient was 
in the prone position. He, too, emphasized 
the possibility of mucosal bleeding. 

Palmer*’ seems to have had the most 

unique experiences with prolapse at the 
esophagogastric junction. Two of the 3 
cases reported by him were identified by 
esophagoscopy; one, by roentgenography. 
He was able to reduce the refluxed mucosa 
back into the stomach with the esophago- 
Then, by increasing the intra-ab- 
dominal pressure and applying the Valsalva 
procedure, he observed reflux of the mucosa 
back into the esophagus, the prolapsed bulk 
thereby impinging upon the tip of the 
esophagoscope. Thus, he actually saw the 
sliding of the mucosa forward and back- 
ward into and out of the esophagus and 
he therefore distinguished “‘prograde”’ from 
“retrograde” prolapse. One of the 3 cases 
showed marked inflammatory reactions; 2 
showed evidence of blood loss. 

By placing metal clips into the periphery 
of the wall at the level considered to be the 
esophagogastric junction as identified at 
the time of thoracotomy and later by plac- 
ing a second set of metal clips into the 
mucosa at the level so identified by esopha- 


scope. 


goscopy, Palmer studied the physiology of 


this region roentgenoscopically, analyzing 
the relative positions of the two sets of clips. 
He found that even in cases where there 
was no evidence of actual prolapse the in- 
ner set shifted in relation to the outer set 
as much as 2 cm. He concluded that this 
degree of excursion of the mucosa at the 
esophagogastric junction may occur nor- 
mally. He stressed the rarity of reporting 
actual prolapse and expressed doubt as to 
the factor of reverse peristalsis even though 
he felt that some degree of etiologic rela- 
tionship on the part of increased intra- 
abdominal pressure was present, provided 
“local conditions” were favorable for the 
sliding of the mucosa, 
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REPORT OF CASES 


Case tr. Mr. M. J. K., a forty year old office 
manager, was first seen about one year prior to 
the current studies, when he struck his left shin 
against a desk drawer. There was considerable 
swelling, ecchymosis and inflammation about 
the region but no evidence of fracture or of 
periosteal reaction. It was evident that he had 
an infected hematoma and, within the next few 
days, there was evidence of regional thrombo- 
phlebitis. With elevation, heat and antibiotics, 
these lesions subsided but, within four or five 
months, there developed tender subcutaneous 
nodules about the site of previous injury. Re- 
gardless of precautionary measures, these be- 
came more obvious during the succeeding eight 
months and intermittent leg edema indicated 
reactivity of the thrombophlebitis. Since local 
treatment had proved futile, a ligation of the 
long saphenous vein was accomplished. Biopsy 
of the thrombosed vein revealed advanced in- 
flammatory reaction, vasculitis and mural ne- 
crosis. 
revealed 


Interval re-examinations 


sive involution and healing of the operative 


progres- 


area. The patient then requested a routine 
physical check-up. Included was a gastroin- 
testinal series—on the basis of which, a radiol- 
ogist made the diagnosis of carcinoma at the 
fundus of the stomach (Fig. 1). 

Even though the general condition of the pa- 
tient appeared excellent, it was considered that 
a neoplasm might have been a factor in the 
flare-ups of thrombophlebitis. However, further 
roentgenologic consultation was requested and 
a second gastrointestinal study was carried out 

with contradictory findings (Fig. 2, 4, B and 
C). Another radiologist independently made a 
diagnosis of prolapse of the mucosa at the 
esophagogastric junction. 

The patient was apprised of the difference of 
opinions. He requested surgical exploration. 
This was accomplished by transthoracic ap- 
proach. The distal esophagus was found to be 
entirely normal. An opening was made through 
the diaphragm. The walls of the stomach ap- 
peared normal. A small incision was then made 
through the anterior wall of the stomach and 
there was no evidence of neoplasm whatsoever. 
It was noted that the mucosa at the esophago- 
gastric junction glided easily upward and down- 
ward; in fact, there was a definite redundancy 
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Case 1. Patient prone, right side forward, 
over-the-table roentgenography. The recumbent 
position is most likely to favor prolapse of the 
mucosa at the esophagogastric junction and lead 
to erroneous diagnosis of neoplasm. Observe soft 
tissue tumefaction (arrows). 


of it, at this site. Closure was accomplished and 
the patient recuperated rapidly. 

Case .* Mr. H.S.,a forty-two year old sales- 
had complaints of 
hematemesis (one episode of vomiting food 


man, substernal pain, 
particles with bright blood approximating ‘“‘one 
glassful’”’) and dysphagia. Following the episode 
of vomiting as described, he had noted tarry 
stools for at least five days. 

He admitted beer drinking to the extent of 
four to six pints a day. He denied drinking 
hard liquors, though his friends stated that he 
drank heavily of highballs on weekends. 

An initial study of the upper alimentary tract 
was accomplished several days following the 
hematemesis. At that time the esophagus ap- 
peared exceptionally irritable, and when the 
Miller and Valsalva tests were performed 
there were prominent tortuous irregularities. 
Two sites of flecking and niche formations were 
noted in the upper portion of the esophageal 

* Clinical aspects provided 


Hospital. 


by Dr. Leo Malabed, Mary’s Help 
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Fic, 2. Case 1. (4) Roentgenogram of the patient standing, right side forward, demonstrates distal esophageal 
segment and contour outlines of fundus and pars cardiaca, provided by contrast produced with ingested 
air. There is now no evidence of soft tissue mass at the esophagogastric junction suggestive of neoplasm. 
(B) Spot roentgenogram made during deglutition with patient positioned to the prone and right side for- 
ward. Observe the exceptional bulk distention of the esophageal vestibule and vague outlines of mucosal 
folds (arrows). This study, compared with 4, emphasizes the relaxation at the esophagogastric junction. 
(C) The patient was then placed supine and right side forward and the table tilted to the Trendelenburg 
position. The Valsalva test was carried out immediately following ingestion of barium. Note: (a) barium 
bulk in esophageal ampulla and vestibule; (b) retrograde prolapse of mucosa into distal vestibule; and (c) 


bulk in subphrenic portion of fundus. 


This case (Fig. 1 and 2C) exemplifies prograde versus retrograde prolapse occurring at different phases 
of deglutition physiology; there was no associated pathology. 


vestibule. Particular interest was directed to 
the stomach and the duodenum. Though care- 
ful massage of barium was accomplished and 
though pressure studies and air contrast studies 
were made, there was no evidence of ulceration 
in the stomach or the duodenum. Since the 
clinical aspects so strongly suggested an ulcer 
in the stomach, a repeat examination was per- 
formed seven days later; again there was no 
evidence of ulceration in either the stomach or 
the duodenum. Again, the esophagus was found 
to be exceptionally irritable; bolus filling of it 
was accomplished only with difficulty; this 
too demonstrated ulcerations (Fig. 3) in the 
vestibule. This second study revealed also a 
conspicuous prolapse of the mucosa at the 
esophagogastric junction. It was therefore con- 
cluded that blood in the stools could be ex- 
plained on at least three bases: varices, ulcera- 
tions and prolapse of the mucosa. 


The patient was placed on an ulcer regimen 
and recuperated rapidly. 


Case 11.* Mrs. A. R., a sixty-six year old 
housewife, had been treated for arthritis and 
hypertension for several years. She had a thy- 
roidectomy in 1925 with subsequent tetany 
lasting two or three months. Recent protein 
bound iodine studies indicated 4.4-4.6 ug./100 
ml. serum. She was known to lack tolerance to 
chocolate, cream, milk and rye, experiencing 
sneezings and abdominal distress following in- 
gestions of such. 

Recent complaints were of gaseous disten- 
tion, belchings and dysphagia. She described a 
substernal “‘pulling type of pain” after belching 
which persisted for three or four minutes. Occa- 
sionally, she had vomiting, especially in the 
mornings, though she denied any evidence of 


* Clinical aspects provided by Dr. Edgar V. Nolan, Chief of 
Medical Service, Mary’s Help Hospital Clinic. 
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lic. 3. Case 11. Complete filling was difficult but was 


finally accomplished by continuous swallowing of 


large bulk. Observe: (a) tortuous irregularities 
identifying some prominence of esophageal veins 
(though at the phase of this study, the Miller and 
Valsalva tests could not be performed); (b) niche 
and fleckings of ulcerations; (c) prograde prolapse 
of mucosa into fundus of stomach, and (d) slight 
retrograde prominence of mucosa. 


blood in the vomitus, or melena. A gastroin- 
testinal series was done (Fig. 4). The only find- 
ing of importance was the evidence of prolapse 
of the mucosa at the esophagogastric junction. 
She was treated with belladonna alkaloid and 
decholin, with considerable relief. 


Case Mrs. B. C., an eighty-five year old 
housewife, had enjoyed life with no serious ill- 
nesses, though she had been under treatment 
for high blood pressure for several years. 

About two years prior to the current gastro- 
intestinal series (Fig. 5), there had been an 
episode of acute substernal pain and, since that 
time, she complained of periodic substernal 
distress with sharp pain extending into the pre- 
cordium and also into the back. She noted some 
relief with belching. There had been no vomit- 
ing and no evidence of melena. Her blood cell 
count and hemoglobin studies were normal. In 
addition to the evidence of a relatively large 

* Clinical aspects provided by Dr. P, V. McMurdo, San Fran 
cisco, California, 
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Kic. 4. Case 111. Spot roentgenogram in the Tren 
delenburg position, right side forward, with the 
Valsalva maneuver. Observe: (a) tertiary contrac- 


tions in the middle third of esophagus; (b) esopha- 
geal ampulla; (c) esophageal vestibule; and (d) 
retrograde prolapse of mucosa. 

The etiology in this case apparently was merely 
disturbance of deglutition physiology. 


hiatal sacculation, a filling defect was repeat- 
edly noted at the region of the esophagohiatal 


junction. The patient refused esophagoscopy or 


any kind of surgery. However, a repeat ex 
amination by roentgenoscopy and spot roent 
genography revealed no evidence of residual 
soft tissue mass in the region of the esophago- 
hiatal sacculation, though the hiatal sacculation 
itself was well visualized. The patient at this 
later time denied any clinical symptomatology. 
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Fic. 5. Case 1v. Roentgenogram in the Trendelen- 
burg position, right side forward, with the Val- 
salva maneuver applied immediately following in- 


gestion of barium. Observe: (a) rosette pattern of 


soft tissue protuberance with (b) discernible out- 
lines of esophagogastric opening; and (c) hiatal 
sacculation. A repeat study accomplished several 
days later again visualized the hiatal sacculation 
but there was no evidence of the soft tissue pro- 
tuberance. 

This case is presented as a prograde prolapse 
into a hiatal sacculation. 


DISCUSSION 

These several cases would seem to epito- 
mize factors which may be concerned with 
prolapse of the mucosa at the esophago- 
gastric junction. 

In Case 1 there was significant relaxation 
at the cardia and the finding of exceptional 
looseness of the mucosa at the time of sur- 
gery. The first radiologist who had studied 
this case was certain that there was a car- 
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cinoma at the fundus of the stomach and so 
reported. Subsequent studies utilizing the 
standing position and variations in posi- 
tion of the patient during recumbency 
negated the consideration of neoplasm. 
However, the patient was extremely ap- 
prehensive by then and he insisted on ex- 
ploration. This case is especially interesting 
because there was demonstration (roent- 
genographically and also at surgery) of both 
types of prolapse of the mucosa at the 
esophagogastric junction: “prograde”’ and 
“retrograde” prolapse. 

Case 11 exemplified essentially prograde 
(though a slight degree of retrograde) pro- 
lapse in connection with an inflammatory 
process, an esophagitis with ulcerations in 
the vestibule. This case is included espe- 
cially because it was so difficult to recon- 
cile the clinical aspects with the pathology 
demonstrated. Hematemesis, substernal 
pain, nausea and dysphagia usually are 
related to an ulcer in the stomach or in the 
duodenum, or to a neoplasm of the stomach. 
Seldom does the clinician the 
esophagus itself. 

Case 111 has been presented because of 
the significant clinical symptomatology 
and the lack of any evidence of ulceration 
in the stomach or the duodenum, in fact, 
the lack of any evidence of an inflammatory 
process in the upper tract. There was 
merely the finding of redundancy of the 
mucosa at the esophagogastric junction 
with retrograde prolapse. Had there been 
any evidence of ulceration in the stomach 
or duodenum, no doubt all symptoms would 
have been attributed to such, with no con- 
sideration given to the prolapse. Thus, this 
case serves as a challenge to the radiologist 
that he not ignore physiologic-anatomic 
disturbances. 

Case rv has been included as an example 
of prolapse in connection with hiatal hernia- 
tion—a combination which has been stress- 
ed by Sarasin and Hoch.!°" 

Thus, prolapse of the mucosa at the 
esophagogastric junction may occur in- 
dependently, though stimulating inflamma- 
tory pathology or neoplasm. Yet, inflam- 
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matory pathology or neoplasm may be 
responsible for it. Each case warrants 
deliberative analysis and differential con- 
siderations. 


DIFFERENTIAL DIAGNOSIS 


Esophagitis. The symptoms of esophagitis 
can be expected to be like those of prolapse 
of the mucosa at the esophagogastric junc- 
tion; in particular, substernal pain, possibly 
pain extending into the back, dysphagia, 
nausea and likely some degree of weakness 
and debility such as might be attributed to 
diminished nutritional intake and possibly 
to the loss of small amounts of blood over a 
long period of time. Where such pathology 
might be the problem or be associated with 
prolapse, it is of course important to in- 
clude a series of esophagrams 
which might be taken with the patient up- 
right, others with the patient supine and 
right side forward and in the semi-Tren- 
delenburg position, and still others with 
the patient prone and left side forward, 
utilizing the Miller and Valsalva ma- 
neuvers. Esophagoscopy should contribute 
much to the evaluation. 

Peptic Ulcer. Today, certainly we should 
consider the possibility of a peptic ulcer 
not only in the duodenum or in the stomach 
but also in the esophagus. With the latter, 
of course, there is esophagitis and the con- 
siderations already described pertain. When 
finding evidence of prolapse and also evi- 
dence of a gastric or duodenal ulcer, clinical 
judgement must dictate as to the relative 
importance of either, or perhaps both, the 
tissue pathology and the physiologic-ana- 
tomic disturbance (7.e., the prolapse). 

Neoplasm at the Fundus or Esophagogas - 
tric Function. When findings such as those 
in our Case 11 pertain, a roentgenologic 
distinction of prolapse from neoplasm may 
be inadequate. Even the evidence obtain- 
able by esophagoscopy may be dubious. As 
mentioned above, these cases may warrant 
exploratory surgery. However, in general, 
neoplasm may be identified by noting ex- 
trinsic pressure upon the barium column 
as it extends through the involved segment 
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asymmetric deviation of the column. 
Then, too, with the patient in the upright 
as against the Trendelenburg position, 
there is to be expected, in the case of neo- 
plasm, constancy of soft tissue mass. Re- 
peatedly, efforts should be directed toward 
identifying the position of the barium 
column in relation to the mass and, if in all 
projections there be no deformity of the 
barium bolus—a constantly central loca- 
tion of it in relation to the mass, the likeli- 
hood of prolapse of the mucosa versus neo- 
plasm should be stressed. 

Hiatal Herniation. Many times, it has 
been stated that outlines of rugal folds in 
the segment of distal esophagus identify 
hiatal herniation (in particular, the ‘‘slid- 
ing type’). It is important to distinguish 
prolapse of the mucosa from hiatal hernia- 
tion because in the latter surgery may be 
indicated, whereas in the former (pro- 
lapse) there should be no need for surgery. 
The distinction between them would seem 
to rest upon recognition of the fact that 
there are the two conditions; observation 
of normalcy of the esophageal bolus with 
the patient upright; and identification of 
the folds with the patient recumbent, es- 
pecially if utilizing the Valsalva test. It 
must be realized that relaxation at the 
esophagogastric junction is to be expected 
in both conditions but, with prolapse, bulk 
filling by barium in the distal segment of 
the esophagus 1s not to be expected, whereas 
with hiatal sacculation, of course, it is the 
prominent feature. 

Esophagospasm. Although some degree 
of spasm is to be expected in conjunction 
with prolapse of the mucosa at the esoph- 
agogastric Junction, spasm per se may be 
encountered. With such, there is no reason 
to expect prominent visualization of mu- 
cosal folds either upward into the distal 
esophageal vestibule nor downward into 
the fundus of the stomach (Fig. 6). There- 
fore, it is important to visualize the esoph- 
ageal bolus through the segment con- 
cerned. 

Extrinsic Pressures. Pressure defects may 
be produced by the left lobe of the liver, by 
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6. H. K. Female, aged fifty-three, presented 
complaints of dysphagia of intermittent character 
with substernal pain. Note the narrowing at the 
esophagogastric junction with fusiform tapering 
of the bolus both in the distal segment of the 
esophagus and the upper portion of the stomach. 


Fic. 


There is no evidence of prolapse of the mucosa, 
merely spasm in the distal esophagus. 


the spleen (especially in the case of an ac- 
cessory spleen), by enlarged regional lymph 
nodes and even perhaps by the pancreas. 
Only occasionally does an extrinsic pressure 
by one or another of these possible masses 
lead to confusion as to intragastric contours 
in the region of the esophagogastric junc- 
tion. However, extragastric pressure should 
readily be distinguished by examination in 
projections accomplished at various tan- 
gents, especially with the patient standing 
and in true lateral projection of the retro- 
gastric region. These studies should be 
done with the arms of the patient extended 
high for traction of the anterior abdominal 
musculature and with full exhalation. 


SUMMARY 
Prolapse of the mucosa at the esophago- 


gastric junction has been reported in the 


and James P. Warren DeceMBER, 1960 
literature only rarely. Yet, each observer 
has emphasized that the incidence of this 
condition likely is not as rare as reports 
would indicate. Apparently, it is being 
overlooked 

Four such cases are reviewed here. Anal- 
vses of these and of reports by others indi- 
cate that: 

1. Recognition of this condition is impor- 
tant because: (a) It may occur merely due 
to disturbance in physiology and may 
mimic organic pathology by its symptoms 
such as substernal pain, dysphagia, regur- 
gitations and perhaps even lassitude or 
debility (especially as attributable to 
chronic diapedesis). Yet, this condition 
might actually be due to associated pathol- 
ogy, in particular, inflammatory disease or 
neoplasm. (b) Conditions such as peptic 
ulcer in the duodenum, stomach or esoph- 
agus, coexistent with prolapse at the esoph- 
agogastric junction, are likely to consume 
the attention of the physician to a degree 
such as to ignore the identification of pro- 
lapse with the result of grave errors in 
surgical judgement. 

2. The direction of prolapse at the 
esophagogastric junction may be “pro- 
srade’’ or “retrograde.” Either may pro- 
duce clinical manifestations. 

3. Meticulous roentgenoscopic studies, 
including spot roentgenography of the 
physiologic function at the esophagogastric 
junction (with the patient upright, prone 
and supine), together with the greater 
usage of esophagoscopy, should serve to 
identify this condition more often. 

4. Prograde fixation of the mucosal folds 
may defy definite distinction of prolapse 
from neoplasm at the fundus of the stom- 
ach—whereupon surgical exploration may 
be required. In such instances, the surgeon 
should be alerted to the possibility of pro- 
lapse so that he may evaluate redundancy 
or a freely gliding mucosa, at the time of 
surgery. Since clinical disturbances have 
been associated so definitely with prolapse, 
it is inadvisable to dismiss the case with a 
record such as, “Nothing found at sur- 
gery.” 
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THE LOWER ESOPHAGUS* 


By WALTER S. KEYTING, M.D., GENENE M. BAKER, M.D., ROBERT R. 
McCARVER, M.D., and ALVIN L. DAYWITT, M.D. 


DENVER, COLORADO 


HE study presented in this paper was 
stimulated by the current controversy 


over the roentgenologic interpretation of 


findings in the barium filled lower esopha- 
gus. Specifically, our interest was centered 
in the lower esophageal ring and its rela- 
tionship to the esophagocardiac junction 
and hiatus hernia. 


HISTORICAL REVIEW 


In 1950, Barrett! focused attention on 
the term “esophagitis,” which he felt had 
been used indiscriminately and without 
precise connotation. He deplored the lack 
of agreement between the anatomist, pa- 
thologist, radiologist, surgeon, and physiol- 
ogist as to what constituted the lower esoph- 
agus and its junction with the stomach. He 
also pointed out that many conditions and 
complications thereof, formerly called 
esophagitis, were, in fact, gastritis and its 
attendant complications of perforation, 
ulceration, hemorrhage, and stenosis. He 
made a plea for identification of the esopha- 
gocardiac junction on the basis of epithelial 
transition rather than on the anatomic dis- 
tinction which designated the diaphragm 
as the dividing line between the esophagus 
and stomach. Barrett also recognized and 
called attention to the importance of re- 
flux and asked that the term “reflux 
esophagitis” be incorporated in the litera- 
ture to describe the inflammatory state 
secondary to an acid bath from stomach 
secretions. 

About the same time, Lerche published 
his monograph describing the lower esopha- 
gus and dividing the phrenic ampulla into 
two compartments separated by “‘the 
lower esophageal sphincter.” Ingelfinger 
and Kramer,® 
obstruction associated with a lower eso- 


in 1953, described 6 cases of 


phageal ring in which thickening of the 
muscle at the ring, without fibrosis, was 
indicted etiologically. They incidentally 
noted that the mucosa was prominent be- 
low this sphincter. At about this time, E. D. 
Palmer used clips inserted through the 
esophagoscope to show that there was 
considerable ‘“‘migration” of the cardio- 
esophageal junction; his conclusions were 
based on epithelial biopsies conducted at 
the time of clip insertion. He noted at the 
time that the mucosa below the ring was 
gastric, but he did not call this a hiatus 
hernia. Schatzki and Gary® suggested that 
the ring was the cardio-esophageal junc- 
tion, more or less fixed in position, passive 
rather than active, and of a fixed caliber in 
a given patient. They placed much empha- 
sis on the significance of the width of the 
ring. In a later report’ they showed a ring 
incidence of approximately 4.5 per cent in 
a series of 368 consecutive upper gastroin- 
testinal examinations. This series included 
only one ring found in patients less than 
fifty years of age but did not include cases 
of obvious hiatus hernia with the ring and 
reflux. In our series, an obvious hiatus 
hernia, with or without reflux, is included 
if a ring is demonstrated. 

In 1957, Gould and Barnhard,? opposing 
Lerche’s view, named the lower esophageal 
ring as the cardio-esophageal junction or 
the constrictor cardiae, and they proposed 
that any portion of the gullet between the 
diaphragm and the ring was, in fact, a 
hiatus hernia. MacMahon, Schatzki, and 
Gary,° one year later, reported a case with 
histologic autopsy findings confirming this 
concept. We present here a series of cases 
which purport to confirm this latter view 
and an autopsy case that duplicates the 
findings of MacMahon et ai. 


* From the Radiological Service, Veterans Administration Hospital, Denver, Colorado. 
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MATERIAL AND METHOD 


In 1,131 consecutive upper gastrointes- 
tinal studies done between September 1, 
1958, and July 15, 1959, a conscientious 
effort by members of the Veterans Admin- 
istration Hospital staff was made to demon- 
strate the ring. This figure does not include 
repeat examinations. All examinations were 
done for cause; 7.e., there was symptomatic 
indication for an upper gastrointestinal 
series. 

In addition, 100 individuals without any 
gastrointestinal symptoms were examined 
as controls. In these, only a barium swallow 
examination was done. 

Unless the ring was recorded roentgeno- 
graphically, it was not included in our 145 
positives from the 1,131 upper gastrointes- 
tinal studies, nor in our 14 positives from 
the 100 controls. 

The method of the examination is quite 
simple and basic. We prefer increased in- 
tra-abdominal pressure with decreased in- 
trathoracic pressure, 7.e., complete expira- 
tion, with straining down. The Valsalva 
maneuver, however, is usually satisfactory. 
Both require (1) a full column of barium 
above and below the ring, (2) prolonged 
straining, and (3) good timing of spot 
roentgenography. The examination is ac- 
complished with the patient prone, in the 
left posterior oblique position, and is an 
integral part of every upper gastrointes- 
tinal series. We feel that the Trendelenburg 
position is not necessary. 


RESULTS 

In the series of 1,131 consecutive upper 
gastrointestinal studies, the patients ranged 
in age from twenty to eighty-nine years 
(Fig. 1). From ages twenty through twenty- 
nine, 83 examinations were done, with rings 
being demonstrated in 3, or 3.6 per cent. 
Of the 236 cases from thirty to thirty-nine 
years of age, definite rings were seen roent- 
genographically in 20 patients, or 8.5 per 


cent; of 248 patients between the ages of 


forty and forty-nine, 34 had rings, or 13. 
per cent; of 143 patients from fifty to 
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PERCENTAGE 5% 30% 
36% 20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 
ic. 1. Incidence of the ring according to age dis- 


tribution. Of 1,131 cases, the ring was demon- 
strated in 145, or 12.8 per cent. 


fifty-nine years of age, 20, or 14.0 per cent, 
had rings; of 324 patients between sixty and 
sixty-nine years of age, $4, or 16.7 per 
cent, had rings; of 84 cases from seventy to 
seventy-nine, 12, or 15.4 per cent, had 
rings; and of 13 cases from eighty to 
eighty-nine, only 2, or 15.4 per cent, had 
rings. Total number of rings demonstrated 
was 145, or 12.8 per cent. In the 100 asymp- 
tomatic controls, 14 rings, or 14.0 per cent, 
were demonstrated. These 14 cases were 
not broken down by age group. 

Of the 145 symptomatic cases with posi- 
tive findings of a ring (Fig. 2), 72, or 
approximately 50 per cent, showed the ring 
as the only positive finding in an otherwise 
negative upper gastrointestinal 
Numerous cases had repeat studies, as 
many as two or three times. In 53 cases, 
or approximately 36 per cent, positive 
findings of acute or chronic duodenal ulcer 


series. 


or gastric ulcer (2 cases) were demon- 
strated. Eleven, or 8 per cent, were found 
to have abnormal upper gastrointestinal 
findings other than those of a duodenal or 
gastric ulcer, such as gastritis, varices, etc. 
Nine cases, or 6 per cent, had no upper gas- 
only ~--negative 


er 


72 Cases 50 % Various symptoms. 


Active or chronic ulcer ~ — 
. or Gastric. 


53 Cases 36% 


ll Cases 8% 


Abnormal upper G/ series 
other than ulcer. Gastritis, 
Varices, etc 


9 Cases 


ic. 2. Findings associated with the 


° No upper G/ symptoms — ~ - 
6% surveyed for ot er conditions 


ring in the 14§ positive cases. 
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lic. 3. Antemortem demonstration of the ring, 


trointestinal symptoms but were surveyed 
in the routine workup for other conditions 
such as rectal bleeding, cirrhosis, etc. 

In the 1 was available for 
postmortem study (Fig. 3 and 4), we had 
demonstrated a ring before death. At au- 
topsy, the chest and abdomen were opened 
and the heart and lungs were removed with- 
out disturbing the esophagus, stomach, or 
continuity with the diaphragm. The esoph- 
agus was then ligated in the upper thorax 
and the stomach at the midcorpus. Barium 
was introduced through the stomach to fill 
the lumen of both the esophagus and stom- 
ach. A metal clip was placed in the external 
wall of the esophagus at the site where the 
ring was believed to be. Roentgenograms 
were then taken to show that the metal 


case which 


clip was accurately marking the location of 


Keyting, Baker, McCarver and Daywitt 
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the ring. Microscopic study of sections 
taken at the position of the metal clip 
showed the transition of esophageal to 
gastric epithelium (the cardio-esophageal 
junction) to be at this point (Fig. $). 


DISCUSSION 

We believe that hiatus hernia, based on 
the concept of a ring above the diaphragm, 
is quite common; in fact, more common 
than previously suspected. The figures 
given here are based on 1,131 consecutive 
cases, with an incidence of hiatus hernia of 
12.8 per cent. These figures are broken 
down according to incidence by age groups 
and incidence by associated symptoms. We 
have found a higher incidence of hiatus 
hernia in the younger age groups, between 
twenty and fifty, than Schatzki and Gary 
reported. 

In order to correlate the symptoms with 
the presence of hiatus hernia, we examined 
100 subjects without gastrointestinal com- 
plaints and, surprisingly, found that 14 per 
cent showed a hiatus hernia, based on the 
ring concept. It is felt, therefore, that 


‘1G. 4. Postmortem demonstration of the ring 
in the same case as Figure 3. 
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this finding should be a consideration in 
the management of a simple hiatus hernia, 
and, conversely, symptoms should not be 
carelessly attributed to a hiatus hernia. The 
symptoms, mainly dysphagia, plus asso- 
ciated findings such as duodenal ulcer, and 
narrowing of the ring with roentgeno- 
graphically demonstrated partial obstruc- 
tion and reflux must all be weighed. It is 
our belief that reflux is necessary to render 
these small hernias symptomatic, and con- 
sequently is of clinical significance. Reflux 
sets up a chain reaction of esophagitis, 
fibrosis, and then narrowing, with possible 
ulcer and/or hemorrhage, and, thus, symp- 
toms. 

The high incidence (36 per cent) of 
associated ulcer (duodenal and/or gastric) 
raises an interesting point for speculation. 


Fic. 5. Photomicrograph of a section taken through 
the ring showing esophageal and gastric epithe- 
lium, or the cardio-esophageal junction, at this 
point. 
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Is it because these are the patients who 
have gastrointestinal studies, or is it be- 
cause they have high acidity and are thus 
subject to compound symptoms from both 
conditions? We do not feel that the 36 per 
cent figure is singularly significant in itself, 
since it would vary considerably with dif- 
ferent groups of patients examined. It is 
felt, however, that the incidence (14 per 
cent) of small hernias demonstrated in pa- 
tients without upper gastrointestinal symp- 
toms is of significance and should indicate 
the need for a very careful evaluation of all 
the factors involved prior to any radical 
therapy. 

The incidence of hiatus hernia in this 
series is considerably higher than that re- 
ported by most authors. This is due to 
several factors, including the technique of 
the examination and the effort expended for 
demonstration. We also feel that the actual 
incidence of hiatus hernia is even higher 
than our figures show, since all of us ob- 
served the ring fluoroscopically on several 
occasions and yet failed to document it with 
spot roentgenograms. Only rings recorded 
on film were counted (Fig. 6, 7 and 8). 

The case that is demonstrated both ante- 
and postmortem identifies the ring as the 
cardio-esophageal junction. 


SUMMARY AND CONCLUSIONS 


1. We unreservedly support the con- 
cept?’’* that the ring is the cardio-esophag- 
eal junction and that, therefore, when 
this ring is above the diaphragm, it indi- 
cates a hiatus hernia. 

2. The ring can be demonstrated in a 
significantly high number of cases (at least 
13 per cent) in the average age group range. 
This requires only the interest to make a 
determined effort and the proper technique. 

3. Considerable work must still be done 
in order to correlate symptoms with the 
presence or absence of hiatus hernia, for 
both its recognition and management. 

4. It would be erroneous to construe all 
upper gastrointestinal complaints as being 
due to the presence of a hiatus hernia, even 


| 
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Fic. 6. Spot roentgenograms of 42 separate cases showing the ring. Although there are two views for each 


4- 


patient, note that the ring was not always demonstrated twice in the same patient. 


Fic. 7. Spot roentgenograms of an additional 44 cases showing the ring. 
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Fic. 8. An enlargement of the blocked area in Figure 6. 


when a negative upper gastrointestinal se- 
ries and gallbladder study have been ob- 
tained. It follows that the presence or ab- 
sence of reflux assumes more'significance if 
this concept is valid. 

Walter S. Keyting, M.D. 

Radiology Department 

Veterans Administration Hospital 


1055 Clermont 
Denver, Colorado 
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ANTERIOR SUBPHRENIC ABSCESS DUE TO PER- 
FORATED GASTRIC ULCER: VALUE OF THE 
SUPINE LATERAL (CROSS TABLE) VIEW* 


By R. JOHN GOULD, M.D., IRVIN I. 


KRICHEFF, M.D., and 


BERNARD P. WIDMANN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE major complications of gastric 

ulcer are hemorrhage, gastric obstruc- 
tion, and perforation.! The classic mani- 
festations of these complications have been 
well described.':? However, 2 cases of gastric 
perforation have recently been seen in this 
department with the clinical and roentgeno- 
graphic findings so atypical that the under- 
lying pathologic changes were not well 
understood. Both cases demonstrated local- 
ized left subphrenic collections, and both 
had a history of gastric ulcer. 

The first case of subdiaphragmatic ab- 
scess secondary to gastric ulcer perforation 
was reported by Barlow in 1845.° Lock- 
wood! reviewed 113 cases of subdiaphrag- 
matic abscess and found 12 due to perfo- 
rated peptic ulcer. The incidence of this 
complication has, no doubt, 
since the advent of antibiotics. Our cases 
are presented for their interesting roentgen 
findings, and, in particular, as examples of 
the value of the supine lateral view. 


decreased 


REPORT OF CASES 


Case 1. This sixty-seven year old white fe- 
male was first admitted to Philadelphia Gen- 
eral Hospital in September, 1956 with a history 
of severe lower abdominal cramps of two 
months’ duration, anorexia, an eighteen pound 
weight loss, and one episode of black tarry 
stools. Roentgen studies revealed a large lesser 
curvature gastric ulcer. She responded well to a 
strict medical regimen and was discharged from 
the hospital in November, 1956. 

She was readmitted in April, 1957 with the 
chief complaint of a painless lump in the left 
upper abdomen which had appeared suddenly 
two weeks previously. Physical examination re- 
vealed moderate abdominal distention. A 
10X10 cm., smooth, nontender mass was palpa- 


ble just below the left costal margin. Percus- 
sion over the area elicited a tympanitic sound. 
On vigorous shaking of the abdomen, a splash 
was heard. The remainder of the physical ex- 
amination was within normal limits. 

A flat roentgenogram of the abdomen showed 
a large collection of air in the left upper quad- 
rant (Fig. 1). There was a moderate pleuritic re- 
action at the base of the left lung. Erect and 
lateral decubitus abdominal roentgenograms 
(Fig. 2, 4 and B) showed two fluid levels in the 
left upper quadrant. One was believed to be a 


Fic. 1. Case 1. Flat roentgenogram of the abdomen 
showing a large collection of air in the left upper 
quadrant. 


* From the Department of Radiology of the Philadelphia General Hospital, Philadelphia, Pennsylvania. 
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lic. 2, Case 1. (4) Erect abdominal roentgenogram 
showing two air fluid levels in the left upper 
quadrant. The smaller fluid level was subsequently 
shown to be in the stomach, the larger in the 
abscess. (B) Lateral roentgenogram 
presenting similar findings. The large fluid level 
was erroneously interpreted as being in the stom- 
ach; the smaller fluid level was felt to be in the 
lesser sac. The reverse was true. 


decubitus 


fluid level in the stomach; the other to be a col- 
lection in the lesser peritoneal sac. A limited 
barium examination of the stomach failed to 
delineate an ulcer, but a large abnormal per- 
itoneal collection of air was demonstrated an- 
A and B). 


On the second hospital day the patient be 


terior to the stomach (Fig. ‘ty 


came more distended and the mass increased 
in size. An exploratory laparotomy was _per- 
formed. A large abscess was found in the left 
subphrenic space anteriorly, separated from the 
free peritoneal cavity by the greater omentum. 


Anterior Subphrenic Abscess 
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This collection was continuous with the lesser 
sac by way of the foramen of Winslow. Approxi- 
mately 500 cc. of pus was aspirated from the ab- 
scess cavity. The patient’s condition prevented 
any further surgical procedures. 

A follow-up gastrointestinal examination, 
when the patient had completely recovered, 
showed the presence of a large penetrating 
gastric ulcer on the posterior wall of the lesser 
curvature (Fig. 4). 


Case ul. This forty-three year old Negro fe- 
male was admitted to Philadelphia General 
Hospital in May, 1960 with a chief complaint of 
“pains in the stomach.” In 1947, at the age of 
thirty-one, she had been hospitalized for a 
bleeding ulcer. She refused surgery at that 
time. Since then she has had intermittent epi- 
sodes of epigastric pain, unrelated to meals but 
occasionally waking her at night. Three months 
prior to admission the pain became worse and 
she developed frequent bouts of nausea and 
vomiting. During this time she lost 30 pounds. 
There was no hematemesis or melena. 

Physical examination revealed a temperature 
of 103° F. There was a 12 cm., firm, tender mass 
present in the left epigastrium. The liver was 
enlarged and no bowel sounds were heard. 

Hemoglobin was 4.3 per cent; white 
blood 25,000; amylase, 118 mg.; 
blood urea nitrogen, 22 mg. per cent. The pa- 
tient initially had a dramatic temperature re- 
sponse to intravenous tetracycline, but soon re- 


gm. 


cell count, 


sumed a febrile course. 

Roentgen examination showed the presence 
of two air fluid levels in the left upper quadrant 
(Fig. 5, 4 and B). An emergency upper gastro- 
intestinal study with water soluble contrast 
material was not successful due to the patient’s 
condition. A supine lateral roentgenogram of 
the abdomen (Fig. 6) definitely demonstrated 
an abnormal anterior intraperitoneal air fluid 
collection. 

Four days after admission a laparotomy was 
performed and a large subdiaphragmatic ab- 
scess was found which was depressing the left 
lobe of the 
bounded anteriorly by the peritoneum, poste- 


liver. The abscess cav ity was 
riorly by the stomach, superiorly by the dia- 
phragm and inferiorly by the greater omentum. 
This collection was drained. There was also in- 
duration and inflammation in the lesser per 
itoneal sac. The patient’s condition did not per 
mit further surgical exploration. 
Postoperatively, she improved rapidly. A fol- 
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lic. 3. Case 1. (4) Erect roentgenogram with barium shows that the large air fluid collection is not in the 
stomach. (B) Lateral abdominal roentgenogram with barium shows the abscess anteriorly. 


low-up examination of the stomach with barium 
several weeks later demonstrated a penetrating 
ulcer on the posterior wall of the lesser curva- 
ture (Fig. 7). 
DISCUSSION 

Pathophysiology. Gastric ulcer perfora- 
tion most often occurs along the lesser 
curvature on the posterior wall of the 
stomach. This usually results in emptying 
of the stomach contents into the lesser 
peritoneal sac, forming a “‘confined perfora- 
tion.”” After the acute process subsides, 
barium examination of the stomach shows 
an extraluminal collection extending poste- 


riorly beyond the stomach wall. If the 
pancreatic or splenic artery is eroded by the 
gastric juices, severe hemorrhage may en- 
sue. However, in the usual course of events 
the perforation is sealed off posteriorly 
against the pancreas. In a small percentage 
of cases the gastric contents escape from 
the lesser sac into the free peritoneal cav- 


ity. The route may be via the foramen of 


Winslow, by subserosal extension ante- 
riorly along the stomach wall, through 
defects in the gastrocolic or gastrosplenic 
omentum, or by direct perforation of the 
gastrohepatic omentum. The exact route 
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is diticult to determine, since, at the time 
of surgical exploration, the subphrenic 
space and the lesser sac are both filled with 
purulent material. When the leakage into 
the free peritoneal cavity is slow, the omen- 
tum is able to seal off the inflammatory 
process in the left upper quadrant below 
the diaphragm. This walling off prevents a 
generalized peritonitis and saves the pa- 
tient’s life, but the toxic products of the 
local infection weaken the patient’s condi- 
tion to such an extent that surgery is usu- 
ally limited to a drainage procedure. 
Roentgen Findings. In our cases, supine 
roentgenograms of the abdomen showed 
the presence of a collection of air in the left 
upper quadrant. Erect and lateral decubitus 
roentgenograms in both cases showed two 
air fluid levels in the left upper quadrant. 


I'ic. 4. Case 1. Postoperative upper gastrointestinal 
examination demonstrates 


a large gastric ulcer. 
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Kic. 5. Case m1. (4) Erect and (B) lateral decubitus 
roentgenograms delineate two air fluid levels in 
the left upper quadrant. 


One fluid level was in the stomach; the 
other was initially interpreted as an abnor- 
mal air fluid collection in the lesser sac, but 
lateral examination of the abdomen placed 
it anterior to the stomach. 

Upper gastrointestinal examination was 
limited in both cases due to the serious 
condition of the patient. In neither case 
was the gastric ulcer demonstrated during 
the acute illness. The use of a contrast me- 
dium in evaluating the stomach is a useful 
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Fic. 6, Case 1. The supine lateral roentgenogram shows the left upper quadrant abscess anteriorly. 


| 


Fic. 7. Case 1. Postoperative upper gastrointestinal 
examination shows a large gastric ulcer. 


diagnostic adjunct, but the hazard of 
peritoneal spillage must be considered. 
Water soluble contrast media are nontoxic 
and can be absorbed from the peritoneal 
cavity, but barium leakage is not well 
tolerated. A barium enema was of aid only 
in ruling out an intrinsic colon lesion. 


CONCLUSION 


We believe that the supine lateral (cross 
table) roentgenogram of the abdomen is of 
great value in making the diagnosis of 
anterior subphrenic abscess. The patient 
with a perforated gastric ulcer and an asso- 
ciated subphrenic abscess is critically ill, 
and a diagnosis must be reached without 
delay. The hazard of a barium study has 
been commented upon. From a surgical 
viewpoint, an abscess is present which 
must be located and drained. Due to the 
extensive inflammatory changes present 
and the debilitated condition of the pa- 
tient, very little can be done in the acute 
phase to find and treat the causative factor. 

In our second case, supine lateral roent- 
genograms provided the key to the diag- 
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nosis by showing that the abnormal air 
fluid collection in the left upper quadrant 
was anteriorly placed. If the full signifi- 
cance of the roentgen findings in this posi- 
tion is realized and correctly interpreted, 
the patient will be spared further arduous 
and possibly hazardous contrast studies 
and manipulation. 


SUMMARY 
Two cases of posterior perforation of a 
gastric ulcer associated with left anterior 
subphrenic abscess have been presented. 
The probable mechanism of occurrence has 
been postulated. The value of the supine 
lateral roentgenogram of the abdomen in 
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locating the subphrenic collection has been 
stressed as a valuable aid to diagnosis. 


R. John Gould, M.D. 
Radium Clinic 

Philadelphia General Hospital 
Philadelphia 4, Pennsylvania 
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THE HOFMEISTER DEFECT* 
A NORMAL CHANGE IN THE POSTOPERATIVE STOMACH 


By MARY S. FISHER, M.D.t 


PHILADELPHIA, PENNSYLVANIA 


URING the past few years we have 

seen a number of patients with a dis- 
turbing filling defect in the gastric stump 
which appeared after gastrectomy with a 
Hofmeister type of anastomosis. The pos- 
sibility of gastric or retrogastric tumor was 
at first considered, but, in most of these 
recent examination revealed the 
stomachs to be normal, both roentgeno- 
graphically and on abdominal exploration. 
It then became apparent that the defect 
was most prominent on the first postopera- 
tive roentgenogram and in many instances 
shrank or disappeared on later studies. 

The lesion, which may have a diameter 
as great as § cm., is seen on the lesser 
curvature and posterior aspect of the stump 
just above the anastomosis. It may be 
ovoid or spherical, smooth or lobulated. It 
may be concealed, but not obliterated, by 
distention. 

The incidence of occurrence is not high. 
Of 100 patients who had had a Hofmeister 
operation in the Philadelphia Veterans Ad- 
ministration Hospital, 6 showed this ab- 
normality on postoperative gastrointestinal 
series. In 2 of these, a second study (three 
and seven months after surgery) was nor- 
mal. 

The apparent mass corresponds to the 
site of the invaginated gastric wall (Fig. 1). 
Although it may be seen with other types 
of anastomoses, we have termed it the 
“Hofmeister defect.” Its prominence im- 
mediately after surgery and the subsequent 
subsidence in many cases indicate that it is 
for the most part the result of edema at 
the site where the stomach wall is inverted. 
The fact that it occasionally persists for 
a considerable time suggests that the in- 
vaginated wall itself may sometimes be re- 
sponsible. 


cases, 


Fic. 1. Sketch of a Hofmeister anastomosis showing 
the area of the invaginated gastric wall above the 
gastroenterostomy. 


Only occasional reference has been made 
to this in the literature. Prévot,® in 1933, 
described a well-circumscribed round filling 
defect near the anastomosis after a Bill- 
roth 11 procedure, and ascribed it to too 
much mucosa being left at operation. 
Kirklin? reported that hyperemia and 
edema near the stoma are present after any 
type of gastroenterostomy, and disappear 
after a few weeks. In “‘Roentgen-Diagnos- 
tics’? mention is made of invagination of 
the walls of the stomach and duodenum, 
producing a “‘notable annular filling defect” 
after a Billroth 11 type of anastomosis. 
Beck,' in discussing the roentgenographic 
appearance after esophagogastrectomy with 
various types of anastomoses, described fill- 
ing defects due to the inverted stump as 
well as enlarged suture lines, which may be 
confused with recurrent tumor unless easly 
postoperative roentgenograms are avail- 
able for comparison. Recently, Kim and 


* From the Radiology Department of the Veterans Administration Hospital, Philadelphia, Pennsylvania. 
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lic. 2. Case 1. Preoperative roentgenogram. 


Evans‘ mentioned that a tumor-like filling 
defect was noted on the lesser curvature in 
3 of their 60 cases after a Billroth 1 opera- 
tion with invagination of the stomach. De- 
fects in 3 postoperative stomachs which 
could easily be confused with tumor re- 
currence were also reported by Greenfield,’ 
who felt that these were due to edema, dis- 
tortion of folds, suturing with turned in 
cuff, or adhesions. 


ILLUSTRATIVE CASES 


Case 1. This patient had had a gastrotomy 
and gastroscopy for bleeding from unknown 
source. A roentgenogram showed a normal ap- 
pearing preoperative stomach (Fig. 2). Three 


Fic. 3. Case 1. Roentgenogram taken 
three weeks postoperatively. 
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ic. 4. Case 1. Preoperative roentgenogram. 


weeks postoperatively, a large defect was seen 
at the site of opening and closing of the stomach 


(Fig. 3). 


Case ut. This patient had had a partial 
gastrectomy for duodenal ulcer. A normal ap- 
pearance of the fundus was seen preoperatively 
(Fig. 4). A filling defect above the anastomosis 
appeared two months after surgery (Fig. 5 
and 6). 


Case 111. This patient had had a partial 
gastrectomy for duodenal ulcer. A large defect 
was noted three weeks postoperatively (Fig. 7). 
The defect, only slightly smaller, was still pres- 
ent seven months postoperatively (Fig. 8). 

Case tv. This patient had had a partial 
gastrectomy for duodenal ulcer. A large defect 
appeared two weeks postoperatively (Fig. 9). 


ic. 5. Case 11. Roentgenogram taken two 
months postoperatively. 
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Fic. 6. Case 11. Roentgenogram taken 
two months postoperatively. 


Fic. 8. Case 11. Roentgenogram taken 
Seven months later the defect was still visible, seven months postoperativel| 


although much smaller in size (Fig. 1c . 
‘ 5 fect one month after surgery (Fig. 11). Four 


Case v. This patient had had a subtotal gas- years later the defect was still present but 
trectomy for leiomyosarcoma of the stomach. A _ barely distinguishable (Fig. 12). The patient is 
roentgenogram demonstrated a moderate de. well five years after his operation in spite of 
lymph node involvement, which was noted at 
the time of exploration. In this case, since the 
possibility of tumor recurrence existed, the ap- 
pearance of the defect on the first postopera- 


Fic. 7. Case 11. Roentgenogram taken lic. 9. Case 1v. Roentgenogram taken 
three weeks postoperatively. two weeks postoperatively. 
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ic. 10. Case iv. Roentgenogram taken 
seven months later. 


tive roentgenogram proved to be of great con- 
cern. 


Case vi. This patient had had a partial gas- 
trectomy for adenocarcinoma of the stomach. 
A roentgenogram demonstrated a small defect 
two years postoperatively (Fig. 13). Two years 
later (four years after surgery) roentgenograms 
showed enlargement of the defect (Fig. 14 and 
15), which was probably due to tumor recur- 
rence, either in the stomach or in the adjacent 
lymph nodes. The smaller lesion seen on ear- 
lier studies was misinterpreted as an operative 
defect. The fact that this lesion was still visible 
after two years should have certainly made the 


Fic. 11. Case v. Roentgenogram taken 
one month postoperatively. 
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2. Case v. Roentgenogram taken 


four years later. 


diagnosis of the Hofmeister defect question- 
able, although persistence for this long a period 
may well occur. 


SUMMARY 


In a small percentage of patients who 
have had a partial gastrectomy with in- 
vagination of the stomach wall above the 
anastomosis, postoperative roentgenograms 
demonstrate a filling defect just above the 


Fic. 13. Case v1. Roentgenogram taken 
two years postoperatively. 
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Kic. 14. Case vi. Roentgenogram taken 
four years postoperatively. 


gastroenterostomy. This is probably due to 
edema and later roentgenorgrams often 
show it to be diminished in size, although 
it may persist for many months. It is impor- 
tant that this defect be recognized and dis- 
tinguished from recurrent or primary tumor 
and other mass lesions of the fundus. 


Veterans Administration Hospital 
Philadelphia, Pennsylvania 
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EXTRA-ALIMENTARY GAS IN 
PERFORATED APPENDICITIS 
REPORT OF SIX CASES 
By JAMES J. McCORT, M.D.* 


SAN JOSE, CALIFORNIA 


NFLAMMATORY disease of the ap- 

pendix may be divided into three stages: 
(1) acute localized appendicitis, (2) ap- 
pendiceal abscess, and (3) perforated ap- 
pendix with generalized peritonitis. If 
untreated, appendicitis tends to progress 
through these three stages. Rapidity of 
progress will be determined by the virul- 
ence of the organism and the defenses of 
the host; the condition of the patient at a 
given time will be a function of these 
factors. 

In localized appendicitis, roentgeno- 
graphic changes are frequently meager. 
When clinical findings of acute appendicitis 
are present, the absence of roentgeno- 
graphic changes suggests that the inflam- 
matory process has not extended beyond 
the appendix. 

With extension of the inflammatory 
process through the appendiceal wall or into 
the cecum, roentgenographic changes are 
often present. These have been described 
in detail by Steinert e¢ a/.,!° Frimann-Dahl,’ 
and Soteropoulos and Gilmore." Signs 
listed as indicative of appendicitis and/or 
abscess in the relative order of importance 
are: (1) coprolith in the appendix,'*:* (2) 
localized distention of the cecum,” (3) 
fluid level in the cecum, (4) thickening of 
the cecal wall, (5) localized distention of 
the terminal ileum, (6) increased density in 
the right lower quadrant due to a fluid- 
filled loop or the abscess itself, (7) oblitera- 
tion of the flank stripe, (8) obliteration of 
the lower right psoas line, (9) scoliosis of 
the lumbar spine with concavity to the 
right, (10) contracture of the abdominal 
muscles on the right due to splinting, (11) 
a dilated, gas-filled and fixed appendix with 
a fluid level,® (12) failure of the appendix 


to fill on barium enema study,' and (13) in- 
complete filling, strictures and/or fixation 
on contrast enema study.‘ 

A perforated appendix with generalized 
peritonitis is of serious import and _ ac- 
counts for the mortality in appendicitis.* 
Since perforation allows the cecum to com- 
municate with the peritoneal cavity, it 
would be expected that intestinal gas would 
readily be apparent in the peritoneum. In 
practice this is only rarely found, as pointed 
out by Frimann-Dahl’ and Soteropoulos 
and Gilmore.'!' The other source of gas is 
the bacterial decomposition of blood and 
exudate following peritoneal or extraperi- 
toneal contamination. In these cases the 
extra-alimentary gas is seen as small bub- 
bles in pockets of fluid. 

Decomposition of exudate and _ blood 
with the formation of gas is caused by 
Escherichia coli, the Clostridium group of 
organisms, Bacillus proteus, anaerobic Strep- 
tococci,“ and Klebsiella.® 

MATERIAL 

During the past seven years, 6 cases were 
encountered where perforation of the ap- 
pendix was manifested by extra-alimentary 
gas. In this period, 648 appendices were 
removed, of which 103 had perforated. 
Not all of the patients with perforation 
were examined roentgenographically so 
that these 6 cases do not represent the true 
incidence of roentgenographically detecta- 
ble extra-alimentary gas. 

In all 6 patients there was a delay in the 
treatment of appendicitis. In 3, intercur- 
rent disease of serious nature obscured the 
diagnosis. In 3, there was a delay in seeking 
medical treatment on the part of the pa- 
tient. This delay, varying from forty-eight 


* Director of Radiology, Santa Clara County Hospital, San Jose-Los Gatos Road, San Jose, California. 
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ic. 1. Free air over liver; cecal indentation by appendiceal abscess. 

J. G., S.C.C.H. #82898. This twenty-nine year old white male was admitted to 
the hospital following a head injury. On the fifth hospital day he became febrile 
and was found to have a white blood cell count of 13,050 per cu. mm.; no localiz- 
ing signs or symptoms were elicited. On the twelfth hospital day he had a mild 
right lower quadrant pain, followed by acute epigastric pain radiating to the 
right shoulder. The leukocyte count was now 18,200 per cu. mm. 

The lateral decubitus roentgenogram showed a small amount of air interposed 
between the liver and the lateral abdominal wall. A fluid level was seen in the 
cecum and the cecum was indented medially (arrows). 

At operation, pus was noted in the abdomen. Beneath an inflamed, thickened 
omentum a gangrenous appendix was found with the distal third completely 
sloughed off. Two coproliths were present in the walled-off area. 


hours to seven days, with subsequent dis- 
semination of the infection, lead to a high 
mortality. Three out of the 6 patients ex- 
pired postoperatively. 
TECHNIQUES OF EXAMINATION 

Routinely, patients with acute abdomi- 
nal pain are examined roentgenographically 
in the supine, upright and lateral decubitus 
positions. Since it is desirable to delineate 
the soft tissue shadows and the contrast 
between air, fat and soft tissues, a low 
kilovoltage in the range of 60 to 70 kv. has 
been found to be optimal. In addition to 
the abdominal roentgenograms, a chest 
examination is routine. 


DETECTION OF FREE AIR* 


Free intraperitoneal air is readily ap- 


parent beneath the diaphragm on the up- 


right roentgenogram and over the liver on 
the lateral decubitus roentgenogram (Fig. 
1). If decubitus and upright roentgeno- 
grams are not obtainable, the free gas ap- 
pears in the supine position as an oval 
radiolucency in the midabdomen (Fig. 2) 
or interposed between loops of small bowel 
(Fig. 3), in which case both the inner and 
outer walls of the bowel are visualized. 
Bacteriogenic gas is manifested by small 
bubbles in the surrounding exudate and 
soft tissues. A fluid level is rare. These 
small bubbles of gas are detected by careful 
scrutiny of the soft tissues. Often they are 
seen within an abscess adjacent to the ce- 


* Because the presence of small amounts of gas in the peri- 
toneum or within an abscess is difficult to demonstrate on photo- 
graphs, a modification of the technique recommended by Sands! 
was adopted. Selected areas on the roentgenogram are blocked 
out and developed in a manner to enhance the contrast. 
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cum. This appearance of bacteriogenic gas 
is reported by Sands!’ in 4 patients with 
appendiceal abscess. If the appendix per- 
forates retroperitoneally, bubbles of gas 
may appear in the perirenal tissues and the 


lc. 2. Perforated appendix with fatal fecal peritonitis. 

J. McC., S.C.C.H. #107745. One week prior to 
admission this six year old child*complained of a 
severe cramping, periumbilical pain. The parents 
did not seek medical care for the child until seven 
days later. On entry the abdomen was distended 
with involuntary rigidity and there was a diffuse 
lower abdominal tenderness more localized to the 
right. The white blood cell count was 17,100 per 
cu. mm. 

The supine roentgenogram of the abdomen dis 
closed a few gas filled loops of small bowel and a 
large amount of fluid interposed between the colon 
and the flank stripe. A massive pneumoperitoneum 
was shown as an oval radiolucency in the mid 
abdomen. (The margin of this radiolucent zone is 
demonstrated in the contrasted area—short ar 
rows.) A small appendiceal coprolith was present 
(long arrow). 

At operation 1,500 cc. of purulent material was 
aspirated from the abdominal cavity. The child 
did not survive and autopsy revealed a ruptured 
appendix with generalized peritonitis. 


Fic. 3. Acute exudative periappendicitis with hug 
pneumoperittoneum, 

C. P., S.C.C.H. #122125. This fifty-one year old 
male was admitted because of seizures, coma and 


severe alcoholism. In the first hospital week he was 
completely disoriented. During the second week, 
while his mental status was improving, he com- 
plained of pain in the right shoulder. The white 
blood cell count was 21,200 per cu. mm. 

Roentgenographic examination of the chest and 
abdomen revealed a huge pneumoperitoneum. (In 
the contrasted area both the inner and outer walls 
of the bowel are shown—arrow.) The cecum was 
markedly dilated and there were numerous loops 
of dilated small bowel in the midabdomen. 

At exploration the cecum and ascending colon 
were greatly dilated, with the cecum rotated 
anterior to the sacral promontory. There was a 
small defect in the cecum adjacent to the appendix 
through which bowel contents seeped causing an 
extensive inflammatory process about the cecum 
and appendix. 


soft tissues of the lateral abdominal wall 
(Fig. 4). This finding is described by Bird, 
Fissel and Young? in 2 patients with retro- 
peritoneal perforation. With diffuse perito- 
nitis there may be an accumulation of pus 
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Fic. 4. Perforated appendix with flank abscess. 

D. N., S.C.C.H. #78434. This eighty-two year 
old white male was admitted with right lower 
quadrant pain of four days’ duration. On examina- 
tion there was tenderness and rebound tenderness 
in the right lower quadrant. The white blood cell 
count was 34,000 per cu. mm. 

The roentgenogram showed gas and feces in the 
ascending colon the wall of which was thickened 
and edematous. Compared with the left side, the 
right flank stripe was partially obliterated. (In 
the contrasted area small pockets of gas are seen 
in the flank—arrows.) In addition, there was 
thickening and edema of the right lateral abdomi- 
nal wall. 

At operation the right lateral gutter in the ileo- 
cecal area was indurated but not fluctuant. A 
friable, necrotic mass surrounded the appendix and 
cecum. Several coproliths were present. 


beneath the liver. Contrast medium in the 
stomach and duodenum will be helpful in 
showing that the gas bubbles are outside 
the intestinal tract (Fig. 5). Bacteriogenic 
gas may accumulate between the liver and 
the diaphragm on the lateral abdominal 
wall (Fig. 6). 
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DIFFERENTIAL DIAGNOSIS 

By far the most common cause of free 
air in the peritoneal cavity is perforation of 
a peptic ulcer. Other, and less frequent, 
causes are perforation of a diverticulum of 


Fic. 5. Perforated appendix and subhepatic abscess 
D. B., S.C.C.H. #112314. This twenty-one year 
old man noted chills, fever and abdominal pain 
three days prior to hospitalization. On admission 
he was found to have clinical and laboratory 
evidence of infectious hepatitis. The white blood 
cell count was 19,050 per cu. mm. with 68 per cent 
segmented forms. Within the next seventy-two 
hours, pain and tenderness became progressively 
more localized to the right upper quadrant. 

An upper gastrointestinal series three days after 
admission revealed a normal-appearing esophagus, 
stomach and duodenum. An enlarged spleen was 
present. Interposed between the hepatic flexure of 
the colon and the second portion of the duodenum 
were small bubbles of gas (shown in the contrasted 
area 
intestinal tract indicated a subhepatic abscess. 

At operation the right lower quadrant was 
found to contain a walled-off ruptured appendix. 
An abscess present in the subhepatic space had 
dissected behind the ascending colon. 


arrows). The location of this gas outside the 
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the colon, a carcinomatous erosion, at- 
tempted abortion and trauma.” Extra- 
alimentary gas resulting from appendiceal 
perforation is rare. 


Fic. 6. 


Ruptured appendix with subdiaphragmatic 
abscess. 

W. H. #13455. This seventy-four year old white 
man was admitted with a forty-eight hour history 
of severe generalized abdominal pain most marked 
in the right lower quadrant. On examination the 
abdomen was distended and tympanitic. 

A plain roentgenogram of the abdomen showed 
gas in numerous dilated loops of small bowel in the 
left abdomen and a soft tissue density in the right 
lower abdomen. A small pocket of gas was inter- 
posed between the liver and the lateral abdominal 
wall (shown in the contrasted area 

The gas was confirmed on a lateral decubitus 
roentgenogram. The chest roentgenogram dis- 
closed a high right leaf of the diaphragm with 
fluid at the right lung base, confirmatory evidence 
of a subhepatic abscess. Paget’s disease was 
present in the pelvis and left hip. 

At operation the peritoneum contained purulent 
material; the appendix was found to have per- 
forated and severed itself completely at the junc- 
tion of the proximal and middle thirds. At this 
point a coprolith was present. 


arrow). 
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A clue to the etiology of the free air may 
be found if other roentgenographic signs of 
appendicitis or- appendiceal abscess are 
demonstrated. The visualization of a copro- 
lith has a high degree of correlation with 
appendicitis. Berg and Berg! indicate that 
there is an approximately g0 per cent 
chance that appendicitis is present in the 
patient with abdominal pain and roentgen- 
ologically detectable coproliths. Felson and 
Bernhard? have shown that in approxi- 
mately 50 per cent of patients with ab- 
dominal pain and coproliths, perforation 
has occurred. In 4 of the 6 patients in this 
paper, coproliths were present at surgery, 
but only one was dense enough to cast a 
roentgenographic shadow (Fig. 1). 

Distention of the cecum was found in 3 
cases and thickening of the cecal wall in 3. 
Although a fluid level within the cecum and 
ascending colon is said to be a frequent 
finding in appendiceal suppuration," it was 
found in only 1 of these 6 patients. 

An ill-defined increased density in the 
right lower quadrant of the abdomen was 
present in 4 of the 6 patients. Presumably 
this density is due either to the abscess 
itself or to a fluid-filled loop of terminal 
ileum. Obscuration of the flank stripe oc- 
curred in 4 of the patients and obliteration 
of the lower psoas line in 4. Only 1 patient 
showed a scoliosis with thickening of the 
flank muscles. 

Thus, the presence of gas outside the 
alimentary tract associated with copro- 
liths in the region of the appendix has a 
high probability of indicating a perforation. 
Although highly significant when found, 
not all appendiceal coproliths are of suffi- 
cient density to cast a roentgenographic 
shadow. The other most helpful signs have 
been localized distention of the cecum and/ 
or the terminal ileum, a soft tissue density 
in the right lower quadrant, and obscura- 
tion of the flank stripe and the lower psoas 
line. 


SUMMARY 


Perforation of the appendix will occa- 
sionally be indicated by the presence of gas 
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outside the alimentary tract. This has been 
found to vary from a few bubbles of gas 
within a wall of the abscess to a massive 
pneumoperitoneum. Signs helpful in estab 
lishing the appendix as the site of the per- 
foration have been: the presence of a copro- 
lith, localized distention of the cecum or 
the terminal ileum, thickening of the cecal 
wall, and obscuration of the flank stripe or 
lower psoas line. 

Santa Clara County Hospital 

San Jose—Los Gatos Road 

San Jose, California 
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ROENTGEN DIAGNOSIS OF VILLOUS 
TUMORS OF THE COLON* 


By BERNARD S. WOLF, 


M.D. 


NEW YORK, NEW YORK 


ILLOUS 

the colon not uncommon,® §al- 
though it is difficult to estimate their fre- 
quency because of the many names that 
have been used for this type of tumor and 
because of failure in many reports to dis- 
tinguish villous tumors from adenomatous 


are 


polyps or polypoid carcinomas.’ These 
tumors, however, represent a unique pic- 
ture on microscopic examination! (Fig. 1). 


Moreover, the gross features of this type of 


tumor are sufficiently characteristic to per- 
mit recognition in the large majority of in- 
stances. According to Welch and Dock- 
erty,’ they can be recognized at a glance. 
In the series reported by Hines ef a/.,4° a 
correct diagnosis was made by digital and 
sigmoidoscopic observation in 34 out of 37 
cases. Despite characteristic gross features, 
little attention has been paid to the possi- 
bility of roentgen diagnosis.’ This report is 
submitted to emphasize the fact that the 
diagnosis can frequently be suspected from 
the findings on barium enema examination. 


PATHOLOGY 


The term “villous tumor” is particularly 
suitable for use by the radiologist because 
it does not specify whether the tumor is 
benign or malignant. The majority of such 
tumors seen in practice are benign through- 
out their extent. Despite this, some pa- 
thologists prefer to report all villous tumors 
as Grade 
that all such tumors will eventually be- 
come invasive The opposite 
opinion, however, has also been expressed,’ 
namely, that while a number of villous 
tumors may be carcinomas when originally 
seen, a benign villous tumor will remain 
benign despite the fact that incomplete 
treatment may permit recurrence. In the 


carcinomas. 


or papillomatous tumors of 


adenocarcinomas in the belief 


1G. 1. Villous Adenoma. Lower power photomicro- 
graph shows the typical papillomatous structure 
with large numbers of goblet cells filled with 
mucus. The only solid portion is a narrow con- 
core with several dilated vessels. 
The muscularis mucosae is intact. 


nective tissue 


series reported by Hines e¢ a/.,* 8 per cent 
of villous tumors of the rectum showed in- 
carcinoma. However, of the very 
large villous tumors in their series, 30 per 
cent showed invasive carcinoma. In a series 
of 27 proved cases seen at this institution 
in a five year period, there were 2 instances 
of invasive carcinoma. In addition to the 
tumors that are completely benign and 
those that show invasive carcinoma, two 
other groups can be distinguished on micro- 
examination, 7.e., those in which 
carcinoma 77 situ is present and those which 
show cell atypism. It is generally agreed 
that a tumor with carcinoma in situ, if 
permitted to grow, will become invasive 
carcinoma but the significance, if any, of 
cell atypism is questionable. From a thera- 
peutic point of view, all tumors which do 
not show invasive carcinoma may be con- 


vasive 


scopic 


sidered together.’ 


* From the Department of Radiology, The Mount Sinai Hospital, New York, New York. 
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Benign villous tumors form about 2.5 per 
cent® of colonic adenomata, although figures 
as high as 15 per cent have been quoted.’ 
Some of the names that have been used for 
this type of tumor include villous adenoma, 
villous papilloma, glandular papilloma, 
papillary adenoma, adenoma destruans, 
papilloma, or simply villous tumor. A vil- 
lous tumor originates from surface epi- 
thelial cells! and characteristically spreads 
laterally to involve more and more of the 
superficial epithelium. Microscopically, in- 
numerable papillomatous branching out- 
growths are seen, covered by mucus produc- 
ing epithelium and showing only thin 
strands of loose connective tissue (Fig. 1). 
Changes in the surface epithelium may be 
found to extend for some distance from the 
main mass and adjacent smaller “‘daugh- 
ter” lesions are common. 

Grossly, the villous tumor is usually a 
large, broad-based, irregularly and poorly 


demarcated polypoid mass, consisting of 


innumerable small and large projections 
piled one on top of another and one arising 
from another. The projections are gathered 
together in groups with deeper clefts be- 
tween them, producing a striking irregular 
or warty appearance of the surface. This 
warty appearance, however, is transformed 
in a rather remarkable fashion when the 
tumor is submerged in water. The water 
separates the individual papillary projec- 
tions so that they appear to float as minute 
finger-like strands of tissue from the sur- 
face and wave like seaweed. On the basis 
of the gross appearance, three main types 
can be distingushed with many transitions 
between. One is a flat carpet-like growth 
which is frequently very extensive in both 
the longitudinal and circumferential direc- 
tion. This may resemble congenital poly- 
posis of the more common adenomatous 
variety. In the second and most common 
type, there is a central more bulky mass 
which is frequently coarsely lobulated giv- 
ing an appearance resembling “‘bouquets’’’ 
separated from each other by deep clefts. 
Carpet-like growth may extend for some 
distance beyond the more central and 
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bulkier lesion. In the third type, about 10 
per cent of the total, a short broad pedicle 
is present which is produced as a result of 
mechanical adjustments during contrac- 
tion of the wall of the colon. 

All benign villous tumors are character- 
istically soft and yielding on palpation and 
may be missed on digital rectal examina- 
tion. Except for those on a pedicle, their 
extent is frequently difficult to determine 
because of blending with the adjacent mu- 
cosa. Any area of induration or ulceration 
is usually indicative of carcinomatous trans- 
formation and ordinarily occurs within the 
central portion of the tumor. It should be 
noted, however, that the presence of in- 
vasive carcinoma cannot be excluded by 
palpation or gross observation but must be 
determined by microscopic examination. 

The color of these tumors varies from a 
pale pink, similar or identical to normal 
mucosa, to a deep red. Most of the tumors 
when first seen are greater than 3 cm. in 
diameter. Tumors as large as 15 cm. com- 
pletely filling the bowel lumen are not rare. 
Since, in the absence of carcinoma, growth 
is confined to the mucosa, the bowel wall is 
normally pliable and is usually stretched at 
the site of the lesion. Villous tumors may 
be multiple or may be associated with 
adenomatous polyps or with carcinoma 
elsewhere in the bowel. Small villous tu- 
mors are usually quite flat with the papil- 
lomatous projections agglutinated to each 
other by mucus and are, therefore, con- 
siderably more difficult to recognize gross- 
ly than large tumors. In about one-third 
of villous tumors,’ there is an extraordinary 
degree of secretion of mucus by the tumor 
and, in rare instances, remarkable fluid and 
electrolyte disturbances may result.’ 


CLINICAL FEATURES 


Villous tumors occur with equal fre- 
quency in males and females and are most 
common in the sixth and seventh decades. 
They are most frequently located in the 
rectum and usually do not produce remark- 
able symptoms for many years. Since the 
surface is intact and not ulcerated, bleeding 


| 
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is not frequent unless there are associated 
inflammatory changes. When a _ rectal 
tumor becomes large, the patient may com- 
plain of tenesmus or a portion of the tumor 


may prolapse through the anus. Because of 


excess mucus secretion, a pseudodiarrhea 
may be apparent, particularly in the morn- 
ing when the patient may feel considerable 
urgency in evacuating his bowels. In the 
absence of carcinomatous change, systemic 
symptoms are not present unless there has 
been marked dehydration and electrolyte 
depletion. This may eventually result in 
uremia and coma, particularly if a coinci- 
dental gastroenteritis or renal disturbance 
is superimposed. Many villous tumors are 
found incidentally during the course of 
rectal, sigmoidoscopic or barium enema 
examinations. 

In most cases, the tumor is discovered as 
a result of sigmoidoscopy, since the major- 
ity occur in the rectum or rectosigmoid. 
Tumors proximal to this site, when they 
reach a large size, may produce sufficient 
disturbance in bowel habits (7.e., diarrhea 
or progressive constipation or abdominal 
discomfort as a result of partial obstruc- 
tion) to warrant barium enema examina- 
tion and thus be discovered in this fashion. 


ROENTGEN FINDINGS 


On barium enema examination, many of 
the gross features described above of a 
villous tumor may be quite evident (Fig. 2). 
Since most of these tumors are rather large, 
the presence of a filling defect is usually 
immediately apparent during the course of 
the introduction of the barium, particu- 
larly in the early phases of filling of the 
bowel. Despite the fact that the entire 
lumen may appear to be almost completely 
obturated by the tumor mass, the bowel 
wall distends to a sufficient degree to per- 
mit barium to go by without remarkable 
obstruction in almost every instance. 

If multiple spot roentgenograms are 
taken during the course of filling, the de- 
fect assumes a variety of appearances as 
barium enters into the clefts between the 
various polypoid protrusions. As filling con- 
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Fic. 2. Villous Tumor of the Ascending Colon. This is 
a bulky, bushy polypoid mass composed of in- 


numerable nodular excrescences which produce a 
warty texture on the surface. The nature of the 
surface is indicated by the pattern of barium 
within the tumor and the configuration of the 
peripheral margin; i.e., both en-face and profile 
views are available for study. Several larger 
“lobules” demarcated by rings of barium can be 
discerned within the more crowded pattern. One 
of these shows a contour defect (left arrow) which 
indicates a relatively narrow area of attachment 
compared to the size of the tumor. This does not 
represent a true pedicle since it has no significant 
length. Below and immediately adjacent to the 
main there is a similar 
(right arrow 


lesion, smaller tumor 


tinues, much of the tumor is likely to be 
completely obscured by the barium column, 
although a portion of the defect ordinarily 
remains visible along one contour. A rather 
characteristic irregular splotchy appear- 
ance of blobs of barium within the tumor 
mass (Fig. 34) may be seen during these 
phases of filling. These patches of barium 
simulate multiple ulcerations but are in- 
constant and quite irregular in configura- 
tion and in size. In other instances, instead 
of this splotchy appearance, multiple coarse 
lobulations covered by a fine lacework pat- 
tern of barium within interstices of the 
tumor may be evident (Fig. 44). Since this 
stage of filling is equivalent to submerging 
the tumor in water, occasionally, if roent- 
genograms of good technical quality are 
obtained, a portion of the tumor may show 
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Fic. 3. Huge Villous Tumor of the Rectum. (4) With complete filling, only a part of the tumor is visible as 
an irregularly outlined filling defect. Blobs of barium (arrows) fill pockets of varying size and shape be 
tween various parts of the tumor. (B) After evacuation, the mass changes in shape (arrows) as it adjusts 
to the contracting bowel wall. A characteristic reticulated pattern is produced by barium caught within 

the collapsed interstices of the mass. (C) Double contrast examination shows excessive distensibility of 


the rectum. The mass has assumed a more globular configuration and still fills the entire width of the 
lumen (arrows). The surface pattern is more coarsely reticulated than in B, 


| 
— | 


Villous 


VoL. 84, No. 6 


the pathognomonic, minute, finger-like 


projections producing a palisade or striated 
appearance of the barium margin (Fig. 4B 
and 54). The haustral (Fig. 5B) or valvular 
(Fig. 64) pattern at the site of the tumor is 
intact. If the tumor happens to occur at a 
flexure or a bend in the course of the colon, 


ic. 4. Huge Villous Tumor of the Transverse Colon. 

(4) The bulkier portions of an extensive thick 

carpet-like growth remain evident as irregular, 
poorly demarcated, filling defects in the barium 
column. A rather 
lobule is seen within the larger defect. The surface 
pattern shows a varying density with multiple 
short streaks and fine rings of barium visible in the 
more lucent, 7.¢., less obscured, portions. The in 


discrete circular nodule or 


ferior border of the proximal transverse colon is 
ragged over a considerable distance. A short seg- 
ment of the opposite superior border shows similar 
changes. (B) Enlargement of the irregular seg 
ment of the superior border shows numerous, 
closely-spaced, short, vertical striations (arrows) 
produced by minute floating papillomatous projec- 
tions extending into the barium column, 
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the smooth curvature of the wall is not 
disturbed. 

There is ordinarily no interference with 
the evacuation of the barium and the sur- 
face pattern of the tumor mass may be 
exquisitely shown after evacuation or on 
double contrast examination (Fig. 3, B and 
C; 6, 4d and B; 7, d and B; and 8). The 
barium remains in the innumerable inter- 
stices of the tumor producing an irregular 
cobblestone or finely nodular appearance. 
This lacework pattern may appear quite 
fine or quite coarse in the same case, de- 
pending upon the degree to which the 
tumor is compressed or compacted by the 
bowel wall (Fig. 3, B and C). If contraction 
of the bowel wall at the site of the tumor is 
complete, polypoid portions of the tumor 
frequently the contracted 
haustra (Fig. 68) and the shape of the 


conform to 


tumor is altered to conform to the lumen 
(Fig. 7, 4 and B&B). This feature indicates 
the pliable or soft character of the mass. 
Remarkable changes in the configuration 
of the tumor also occur in rather random 
fashion due to flopping back and forth of 
the more mobile or polypoid portions of 
the tumor (Fig. 9, 4 and &). Variations in 
shape, in apparent size and in the appear- 
ance and depth of the clefts between the 
various portions of the tumor are character- 
istic of this type of tumor. 

As noted above, the true extent of the 
tumor usually cannot be determined on 
roentgenograms of the colon filled with 
barium. This is often also true of double 
contrast examination when the excessive 
lucency of the gas may obscure much of the 
flattened periphery of the mass (Fig. 58). 

Intussusception of significant degree is 
not common with villous tumors, appar- 
ently because of their diffuse rather than 
localized type of growth. If a pedicle is 
present, it is quite short and broad (Fig. 
10). In a rare instance, an infolding of the 
complete thickness of the bowel wall may 
proceed pari passu with surface spread of 
the tumor and produce a bizarre elongated 
filling defect projecting into the lumen 
(Fig. 11, Zand B). 
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Fic. 5. Villous Tumor of the Descending Colon. (A) A portion of the tumor is seen in profile as a filling defect 
of bizarre configuration and coarsely irregular scalloped contour. Fine striations (arrow) are evident along 
the inferior margin of the defect. (B) Double contrast examination shows a fairly discrete defect (between 
arrows B and C) which seems to straddle a thick haustrum. The tumor, however, has a second component 
which extends beyond the more solid central portion for some distance. This is indicated by a peripheral 
arcuate line of demarcation (arrow A) which may not be evident in other similar cases. 


Fic. 6. Villous Tumor of the Rectum. (A) On double contrast examination with the patient in the right lateral 
decubitus position, a rounded polypoid defect is seen attached to the lateral wall of the rectum at the site 
of a rectal “‘valvular” fold. At least two components are present as indicated by a smaller denser mass 
within the shadow of a larger defect. (B) Roentgenogram taken prior to 4, after evacuation of barium, 
shows two “lobules” (arrows) of the tumor occupying opposite regions of the contracted rectum. The 


central, more sessile, portion of the tumor appears relatively lucent with only a few streaks of barium 
evident within it. 
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Fic. 7. Small Villous Tumor of the Rectum. (4) Evacuation roentgenogram shows an ovoid defect (lower 
arrow) within the contracted rectum which conforms to the longitudinal axis of the bowel. The surface 
of the defect shows a typical reticulated pattern. Normal mucosal pattern is absent proximal to the 
defect (upper arrow) indicating another, flatter component of the larger, more polypoid distal defect. (B) 
Double contrast examination shows a change in the shape of the polypoid tumor with distention of the 
rectum. A multilobulated appearance is now clearly evident. 


DIFFERENTIAL ROENTGEN DIAGNOSIS 


Typical roentgen features of a villous 
tumor are usually quite evident in the 
larger tumors, particularly in those that 
are not on a pedicle, but are considerably 
more difficult to identify in the smaller 
lesions, which can hardly be differentiated 
from polypoid carcinomata. The surface of 
such a small lesion (Fig. 12) may appear 
rather amorphous without evidence of 
nodularity or reticulation. However, the 
mucosal destruction, narrowing and ulcera- 
tion characteristic of a carcinoma are ab- 
sent. Benign adenomatous polyps rarely 
reach the large size of villous tumors and 
ordinarily show a single relatively long 
pedicle. However, in a rare instance, a 
large adenomatous polyp may simulate a 
villous tumor on a pedicle, although varia- 
tions in shape are likely to be absent. 

It must be emphasized that the absence 
of invasive carcinoma in a villous tumor 
cannot be excluded on roentgen examina- 
tion. In a limited number of instances, the 


ic. 8. Villous Tumor of the Rectum. Double contrast 
examination shows a villous tumor of moderate 
size high in the rectum with a fine to coarse surface 
network of barium streaks. As indicated in profile 
(arrow), these streaks extend into the mass for a 
short distance, 
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Fic. 9. Villous Tumor of the Distal Transverse Colon. (4) Double contrast examination shows an irregular 
polypoid defect. The lobulated periphery shows fine streaks and small circles of barium but most of the 
pattern is obscured by a rather homogeneous veil of barium adherent to the mucus-covered surface. (B) 
Re-examination three days after 4 shows a remarkably different configuration. A rounded sessile portion 
on a haustral fold (arrow A) is combined with a quadrangular, presumably freely mobile, polypoid com- 


ponent (arrow B). 


presence of carcinomatous transformation 
can be suspected from roentgen examina- 
tion when, in addition to the villous fea- 
tures, there is persistent narrowing of a 
portion of the bowel wall (Fig. 13) or a 
rigid irregular flat contour in one or an- 
other area (Fig. 14). 

A villous tumor, compacted as a result of 
contraction of the bowel wall on evacuation, 
simulates the “‘squeeze”’ sign of a polypoid 
lipoma.!° However, differentiation is rarely 
difficult because a lipoma, presumably be- 
cause of encapsulation, assumes a char- 
acteristic elongated or banana shape. More- 
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ic. 10. Villous Tumor (Benign) of the Cecum. A \arge 
globular mass is attached by a short broad pedicle 
(between arrows) to the wall of the cecum. A 
typical pattern is not evident but the surface is 
irregularly scalloped. 
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Fic. 11. Invaginated Villous Adenoma of the Cecum. (A) Evacuation roentgenogram shows an elongated fill- 
ing defect (arrows) in the hepatic flexure with deformity of the ileocecal region suggesting intussusception 
with incomplete obstruction. (B) Intussusception was reduced after injection of air. The distended cecum 
is directed superiorly. The elongated mass (upper arrow), however, appears essentially unchanged in size 
and shape. The area of attachment on the medial wall of the cecum is evident as a denser shadow with 
a contour defect (lower arrow). At operation and resection, the mass showed a serosally-lined elongated 
channel throughout its center which was continuous with the general peritoneal cavity. The tumor con- 
sisted of innumerable, closely spaced, small villous adenomas completely covering the invaginated bowel 
wall. 


over, the surface of a lipoma is relatively 
smooth and sharply outlined. 

With a large or extensive villous ade- 
noma, the marked irregularity of the con- 
tour of the bowel after barium filling may 
simulate multiple ulcerations as seen in 
ulcerative colitis. The increased distensi- 
bility of the bowel and the demonstration 
of a large filling defect during filling or after 
evacuation should permit differentiation. 
In one instance, however, in addition to 
innumerable small villous adenomas of the 
sigmoid and rectum, there was an asso- 
ciated ulcerative colitis with numerous 


Fic. 12. Small Villous Adenomas of the Descending 
Colon. Colonic resection was done primarily for 
carcinoma more proximally located. A flat, rather 
sharply demarcated, ovoid defect is present with 
an amorphous appearance of its surface. The 
typical villous appearance is absent. 
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Fic. 13. Villous Adenoma with Area of Adenocarci- 
noma. A \arge polypoid mass (arrow A) is present 
in the descending colon which is coarsely lobu- 
lated and in places shows a villous surface. How- 
ever, there is persistent narrowing of the bowel 
lumen (between arrows B and C) with solid ap- 
pearing sessile tumor immediately distal to the 
narrowed site. 


superficial ulcerations (Fig. 15, 4 and 8). 

If one is unfamiliar with the possibility 
of a huge villous tumor obturating the 
rectum, the error of mistaking it for a large 
fecalith may be made (Fig. 3C). In those 
instances characterized clinically by mark- 
ed electrolyte depletion due to excessive 
mucus secretion, there appear to be no 
special roentgen features except that the 
tumor is likely to be quite large (Fig. 16). 

TREATMENT 

There is no disagreement that villous 
tumors occurring in the colon above the 
reach of the sigmoidoscope should be 
treated by segmental resection. Occasion- 
ally, when a pedicle is present and the 
tumor is demonstrably benign, a colotomy 
may be performed with satisfactory results 
An exact diagnosis of the microscopic na- 
ture of the tumor is not essential prior to 
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operation, although it is desirable to alert 
the surgeon to the possibility of a villous 
tumor, since even very large tumors may 
be completely benign and excessively radi- 
cal operative procedures would not be 
indicated. 

There is some disagreement as to the 
treatment of villous tumors of the rectum 
and sigmoid accessible to sigmoidoscopic 
fulguration.?"?7 Much of this disagreement 
depends on the question whether carcinoma 
can be satisfactorily excluded by multiple 
biopsies. The radiologist can be of no as- 
sistance in this regard but occasionally he 
may be the first to suspect that a large 
tumor of the rectum is villous in nature 
and, therefore, perhaps suitable for con 
servative measures. Barium enema exami- 
nation may be of assistance in determining 
the proximal extent of the disease and is 
indicated in every case to determine 
whether additional lesions are present. 


Fic. 14. Villous Adenoma with Areas of Adenocarci- 
noma. A flat constant filling defect is present in 
the rectosigmoid. Multiple blobs of barium 
(arrow) indicate villous areas. However, the re- 
mainder of the defect is sharply demarcated with 
a rigid double contour. 
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Fic. 1§. Villous Adenomas with Ulcerative Colitis. A thirty-seven year old male with bleeding and diarrhea for 
five years was admitted with the diagnosis of chronic ulcerative colitis said to have been demonstrated by 
sigmoidoscopy and barium enema study. (4) Barium enema examination shows innumerable serrations 
(arrows) of the contour of the rectum and sigmoid consistent with ulcerative colitis. Shortening is present 
but there is no limitation in distensibility. (B) After incomplete evacuation, a very unusual feathery mu- 
cosal pattern is seen. The normal folds are replaced by a complex network of residua] barium. Contractility 
is incomplete. The resected specimen showed innumerable small villous adenomata plus changes of ulcera- 
tive colitis. 


Fic. 16. Large Villous Adenoma of the Rectum. A 
fifty-four year old female was admitted in a 
stuporous state with uremia, low serum potassium 
and changes indicative of a hypochloremia alka- 
losis. Her history, obtained subsequently, indi- 
cated that she had suffered from ‘‘mucous colitis” 
for several years. Double contrast examination 
shows a globular defect in the rectum with a 
villous surface. The total extent of the tumor 
(between arrows) is considerably greater than the 
central empty area. The appearance of the barium 
surrounding the central defect is consistent with 
adherence to or admixture with mucus. Barium 
enema study was done to determine the cause of 
diarrhea. A villous adenoma was not suspected. 
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SUMMARY 


Villous tumors of the colon show a char- 
acteristic growth pattern which justifies 
special consideration of this type of tumor. 

While the presence of invasive carcinoma 
in some portion of a villous tumor cannot 
be excluded by gross observations, the ma- 
jority of such tumors are benign. They form 
at least 2 to 3 per cent of all benign ade- 
nomas. 

The diagnosis of a villous tumor can fre- 
quently be suspected on barium enema 
examination. The roentgen features in- 
clude the demonstration of a_ polypoid 


lesion with no evidence of infiltration of 


the wall or of ulceration, the presence of a 
characteristic surface pattern, and varia- 
bility in shape and appearance with filling 
and emptying of the colon. 

The Mount Sinai Hospital 


11 East 100 Street 
New York 29, New York 


REFERENCES 


1. Dukes, C. E. Explanation of difference between 
papilloma and adenoma of rectum. Proc. Roy. 


Bernard S. Wolf 


DeceEMBER, 196 


Soc. Med., 1947, 40, 829-930. 

GaBrRIEL, W. B. Surgical management of large 
villous tumors of rectum. 
Med., 1952, 45, 696-700. 


Proc. Roy. Soe. 


3. GoLtpGRABER, M. B., and Kirsner, J. B. Papil 


loma of large intestine; clinical-pathologic 
correlation Gastroenterology, 1958, 35, 36-49. 

Hines, M. O., Haney, P. H., and ScHRAMEL, 
R_ Villous tumors of colon and rectum: clini- 
cal experience with 37 cases. South M. 7., 
1955, 45, 891-897. 

Hines, M. O., Hantey, P. H., Ray, J. E., and 
Bratuiar, M. Villous tumors of colon and 
rectum. Dis. Colon & Rectum, 1958, 7, 128 
131. 

SUNDERLAND, D. A,, BInKLEy, G. E. 
Papillary adenomas of large intestine. Cancer, 
1945, J, 184-207. 


and 


. Turecr, R., and Bropman, H. R. Adenomas of 


colon and rectum. In: Diseases of the Colon 
and Anorectum. R. Turell, Editor. W. B. 
Saunders Company, Philadelphia, 1959. 

We cu, J. S., and Dockerty, M. B. Villous 


carcinoma of colon. Dis. Colon & Rectum, 
Logs, 7, 2§1-261. 
Wolf, B. S. Roentgen diagnosis of villous 


adenoma of colon. ‘¥. Mt. Sinai Hosp., 1958, 
25, 604-605. 

Wo tr, B. S., M., and KHILNANI, 
M. T. Lipoma of colon. ‘¥. Mt. Sinai Hosp., 


1954, 2/, 


LE } 
} 
| 
| 


VoL. 84, No. 6 


VILLOUS TUMORS OF THE LARGE BOWEL AND 
PRESENTATION OF AN UNUSUAL CASE 


By GEORGE K. HENSHALL, Jr., M.D. 


CHATTANOOGA, 


Bs purpose of this paper is threefold. 
First, to develop a comprehensive dis- 
cussion of villous tumors in general, per- 
taining to their nature, incidence, clinical 
manifestations, diagnosis and treatment; 
secondly, to re-emphasize the roentgeno- 
logic implications as regards to diagnosis; 
and thirdly, to present a case of a villous 
tumor which is unusual because of its loca- 
tion as well as its long period of observa- 
tion. 

Villous tumors of the large intestine 
have been described variously as papil- 
lomas, villous adenomas, papillary tumors, 
villous polyps and papillary polyps. 

Pathology textbooks do not generally 
recognize villous tumors as a separate or 
discrete entity. Boyd‘ notes in Pathology 


for the Physician, under the heading of 


“Benign Tumors of the Bowel” the follow- 
ing: ‘““These may be epithelial or mesen- 
chymal. Epithelial tumors are either villous 
papillomas or polypoid adenomas. The 
terms are confusingly alike, but have a 
different significance. Villous papilloma is 
a proliferation of surface epithelium on a 
connective tissue and vascular stalk from 
which hemorrhage occurs with great readi- 
ness. It is an uncommon tumor, occurring 
principally in the rectum and, although 
covered with long villous-like processes 
giving it a velvety surface, it is not pedun- 
culated. Evidence of adenocarcinoma has 
been found in 35 per cent of villous papil- 
lomas.”’ 

Perhaps, “‘villous adenoma”’ is the most 
appropriate and acceptable term for this 
entity; villous because 1t was used first and 
also best describes both the growth and 
microscopic appearance, and adenoma be- 
cause this tumor is a variant of the common 
large bowel adenoma.” 

No matter what choice of a descriptive 
name is used, the reference is to a tumor 
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arising from the mucous membrane of the 
large bowel or rectum attached to the wall 
by a broad base. Its normal stromal con- 
tent is variable but usually rather scanty 
in relation to the adenomatous component 
of the tumor. The tumor is never strictly 
regarded as pedunculated. The villous 
tumor involves only the mucosa and is 
readily movable the muscularis 
through the submucosa unless frank in- 
vasive carcinomatous changes have 
evolved. The typical villous tumor is 
characterized by the presence of villi, or 
fronds, which are more or less closely 
packed together, most dense in the central 
portion and shorter and less dense toward 
the periphery or margin. The adenomatous 
and papillomatous elements may at times 
be so compact as to resemble a true poly- 
poid mass. Variants of the tumor are more 
predominantly papillary manifestations of 
the tumor which microscopically show no 
essential change in character from one site 
to another. The tumor characteristically 
has a soft velvety feel if it is small, but in 
the larger tumor the central part may be 
rather firm and multilobulated due to the 
compactness of its integral parts. Malig- 
nant change, which by many authors 1s 
felt to be a rather common occurrence, an 
almost inevitable one, in time alters the 
nature of the tumor so that there is the 
typical hard, indurated, fairly well de- 
marcated and possibly ulcerated lesion. 
The tumors vary in size from a few milli- 
meters to 20 cm. or more in diameter and 
may involve the entire circumference of 
the intestinal lumen. 


over 


INCIDENCE 

There is no reliable information as to the 
absolute incidence of villous tumors or 
villous adenomas because of the different 
classifications used by the various authors. 
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Some investigators include villous adeno- 
mas of the pedunculated variety although 
they are not usually considered to be the 
so-called villous tumors or villous adeno- 
mas. The incidence has been reported as 
1.85 per cent (Hines ef a/.*), 2.3 per cent 
(Bacon et a/.*), 1.4 per cent (Sunderland 


and Binkley") and upward to a range of 


considerable improbability if the discus- 
sion is confined to true villous tumors. An 
analysis of the literature dealing strictly 
with villous tumors as described in this dis- 
cussion indicates that the percentage is no 
more than 3 per cent of all tumors of the 
large bowel; therefore, they can be re- 
garded as reasonably rare. They show no 
predilection for sex, occurring equally in 
males and females, and most often during 
the sixth decade. 


CLINICAL MANIFESTATIONS 


As might be expected, a tumor of this 
type, whose onset appears to be very in- 
sidious and whose duration 


necessity, presents a wide range of symp- 
tomatology. During the early stages, the 
patients are nonsymptomatic; however, 
depending upon the size and the location 
of the lesion, certain symptoms in most in- 
stances do become manifest. The most 
common presenting symptom of the villous 
tumor in the rectum is a mucous stool, a 
mucoid discharge or diarrhea. Rarely is the 
diarrhea associated with any tenesmus or 
any pain. Pain is seldom a symptom for 
this tumor wherever it presents. Bleeding is 
not unusual and is more commonly seen 
after premalignant or definitely ulcerative 
and malignant changes have occurred. 
The larger bulkier tumors have a tendency 
to prolapse from the rectum and may in 
such instances give rise to some bleeding 


without the occurrence of malignant 


change. These tumors at times give a feel- 
ing of fullness or uneasiness or of incom- 
plete emptying of the rectum following 
defecation causing some change in the 
normal bowel habit of the individual. The 
majority of the essayists report the fre- 


George K. Henshall, Jr. 


may be of 
many years before it is recognized, of 


DECEMBER, 1960 


quent passage of fragments of tumor spon- 
taneously and/or bits of tissue which are 
referred to as “free biopsies.” Rarely are 
there obstructive symptoms associated 
even with very large tumors because of the 
tendency of the bowel wall to dilate in 
order to accommodate the presence of the 
very bulky mass. Systemic manifestations 
are rare and do not occur unless malignant 
changes are present within the primary 
tumor. 

Villous tumors occurring higher in the 
colon, and they may occur in any portion 
of the colon, give rise to symptoms slightly 
different from those in the rectum proper. 
The primary complaint, again, is the pas- 
sage of mucus, usually in large quantities, 
which may be intermixed with the stool so 
that the stool is largely fluid and rather 
bulky, or there may be large quantities of 
free mucus passed down into the rectum 
and passed without associated stool. There 
has been no report of the mass being pal- 
pable through the abdominal wall probably 
because of the very loose and soft nature of 
most of these tumors. Patients are rarely 
debilitated in any way. Bleeding from 
tumors in higher portions of the colon 
apparently is more unusual than from 
those in the rectum, because there is less 
direct trauma due to hard stools and be- 
cause the rectal tumors have a tendency 
to prolapse. There is an inherent tendency 
toward intussusception in the higher por- 
tions of the colon but no case of obstruction 
due to a complete intussusception was 
found in the published material. 

A summary of the literature available on 
villous tumors shows that approximately 
gO per cent were present in the rectum and 
sigmoid and 10 per cent in the descending 
and transverse colon. Only one case in the 
ascending colon has been reported.’ An 
additional case found at autopsy has also 
been reported.® 

It must be remembered in discussing 
symptoms of villous tumors of either the 
colon or rectum that we are dealing pri- 
marily with uncomplicated villous tumors. 
In Ewing’s,> Sunderland and Binkley’s,"! 
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and Wheat and Ackerman’s® series, many 
cases of frank invasive carcinoma are in- 
cluded, having their primary origin in the 
villous tumor, and these are to be con- 
sidered symptoms of complicating malig- 
nancy rather than symptoms of the un- 
complicated or primary villous tumor. 

Physical signs are minimal for villous 
tumors. Observations with the sigmoido- 
scope and the examining finger in the 
rectum and roentgenographic studies limit 
the physical findings. Examination by 
means of the examining finger will reveal a 
majority of these tumors, well within the 
range of 80 per cent or slightly higher ac- 
cording to various workers. Here, the char- 
acteristic soft, velvety feel of the tumor, 
poorly delineated from the normal sur- 
rounding mucosa is the usual finding. 
There may be slight resistance 
toward the center in the larger growths as 
the tumor becomes more compact. Small 
bits of tumor may be readily scraped 
away with the examining finger or with a 
dull ring curet or even the proctoscope or 
sigmoidoscope. Minimal bleeding is en- 
countered even in a rather vigorous ex- 
amination. The tumor presents a rather 
typical appearance through the sigmoido- 
scope above the rectosigmoid and, if a 
small magnifying lens is used in conjunc- 
tion with the examination, the typical 
character and frond-like excrescences of 
the tumor may be recognized.* Tumors 
above the rectosigmoid, or above 30 cm. 
at a maximum, are demonstrable roent- 
genographically. A brief discussion of the 
roentgen appearance and recognition of 
these tumors will be given later. 


some 


CLASSIFICATION 


Villous tumors have been subdivided 
into 4 groups by Binkley and Sunderland,’ 
and Wheat and Ackerman." Ewing de- 
scribes in slightly different ways the same 
staging of premalignant and definitely in- 
vasive changes occurring in villous tumors. 
The classification as outlined by Wheat 
and Ackerman appears to be better defined 
and more clearly delimiting than other 
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classifications and is as follows: Group 1. 
Villous adenomas that appear to be com- 
pletely benign; Group 11. Villous adenomas 
with areas that show focal atypical changes. 
These are small focal areas where there is 
stratification of the lining epithelial cells, 
some loss of nuclear polarity, and intra- 
glandular budding. These cells also stain 
more intensely than the surrounding cells; 
Group 11. Villous adenomas with focal 
carcinoma. These tumors may have focal 
atypical changes but they also show small 
focal areas of carcinoma strictly limited to 
the mucosa (formerly called carcinoma in 
situ); Group iv. These are villous adeno. 
mas with invasive carcinoma. If a tumor is 
all villous adenoma except for a relatively 
small central area (completely surrounded 
by “benign villous adenoma’”’) composed of 
invasive carcinoma, it is designated as 
carcinoma originating in a villous tumor.” 

It is also to be noted from the report by 
Fisher and Castro,® that certain basic vari- 
ations in this tumor are frequently present. 
In discussing the gross and histologic ap- 
pearance of the 4 classes of tumors, Fisher 
and Castro stated that a papillomatous 
configuration predominated although foci 
of adenomatous change were not uncom- 
mon. The former was most frequently ob- 
served in outer portions of the neoplasms, 
although, on occasion, inner zones demon- 
strated this structure as well. Adenomatous 
change, in addition to being found in inner 
zones, was also observed in apparently 
normal colonic mucosa adjacent to the 
tumor. Papillomatous configuration was 
not seen in such marginal areas. Areas de- 
picting papillomatous structure were fre- 
quently separated by interposed adenom- 
atous foci. Zones demonstrating both 
changes were not infrequent. The pedicles 
were complex. These characteristics are 
described in varying ways by most au- 
thors reporting multiple cases of this tumor. 

MALIGNANT DEGENERATION IN A 
VILLOUS TUMOR 


It is readily apparent in a study of villous 
tumors of the colon and rectum that malig- 
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nant change in this originally benign tumor 
is not only common but is to be expected. 
For this reason villous tumors are deserv- 
ing of extirpative treatment with the same 
degree of urgency as the more common 
adenomatous polyps and_ pedunculated 
tumors in the colon and rectum. There are 
probably no very reliable criteria by which 
one can evaluate malignant degeneration 
or malignant change in villous tumors, but 
increasing rectal bleeding may certainly 
herald a malignant change in the tumor. 
Alterations noted on palpation, such as in- 
creased resistance or fixation or ulceration, 
are significant and would certainly suggest 
the probability of malignancy. Class 1 
and Class 11 tumors may show little or no 
visible or palpable change and diagnosis 
can only be ascertained by biopsy studies. 
Every effort should be made to evaluate 
the true nature of the tumor by multiple 
biopsies, by palpation, by close scrutiniza- 
tion of the patient’s history and by any 
other means available so that effective 
therapy can be instituted. 
TREATMENT 

The necessity for again classifying villous 
tumors in regard to their benignity or 
malignity becomes apparent when con- 
sidering treatment. Benign tumors, by and 
large, may be treated by local excision and 
fulguration or local excision with suture 
closure of the mucosa. Very large tumors 
of the rectum, even though entirely benign 
so far as studies indicate, are best treated 
by abdominal perineal resection. Tumors 
in the sigmoid and above, even though 
they are thought to be benign are resected, 
with end-to-end anastomosis and removal 
of the contiguous mesentery, associated 
lymph nodes and vascular pedicle. It is not 
inconceivable that a very small tumor, if 
recognized, might be treated by means of a 
Bevan excision. Because of the marked 
tendency toward malignant degeneration, 
the tumors high in the colon should prob- 
ably be treated more radically because of 
the difficulty in obtaining adequate follow- 
up studies after primary surgery by means 
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of barium enema and air studies. Grossly 
or suspect malignant tumors should be 
treated as carcinoma for the particular site. 

Fulguration or other methods of local 
thermic therapy are found suitable by cer- 
tain operators and are to be recommended 
in selected cases.’ Freund, and Sunder- 
land and Binkley" reviewed a group of pa- 
tients so treated who had highly satis- 
factory follow-ups. It has been brought out 
that fulguration is not desirable because of 
its tendency to destroy tissue and because 
of the inadequacy of the procedure in some 
hands. Freund emphasizes the necessity of 
thoroughness if this procedure is used and 
recommends that a fairly wide collar of 
adjacent tissue be fulgurated at the time of 
treatment. Others feel that the cold knife 
excision of the tumor is preferable because 
the tissue is preserved and may be sub- 
sequently studied extensively; thereby 
aiding in the subsequent management of 
the patient. Radiation therapy, using ex- 
ternal applications of high voltage radia- 
tion and/or surface applications of radium 
and interstitial implantations of low inten- 
sity radon seeds, has been advocated for 
selected cases by Binkley and Sunderland.* 
It is their impression that local removal of 
a large sessile tumor with superficial ful- 
guration and radium therapy causes less 
deformity of the rectum than focal sur- 
gical removal. 

In general, benign villous tumors should 
be considered on an individual basis and 
treated accordingly, with the purpose of 
completely eradicating the tumor with 
minimal morbidity and deformity. 

As has previously been stated, tumors 
showing definite invasive carcinomatous 
changes should be treated as radically as 
primary carcinomas. 


PROGNOSIS 


It is in this realm that we can most nearly 
liken so-called villous tumors to adenoma- 
tous polyps. Generally speaking, a benign 
villous tumor offers no immediate threat 
to life, and, if it is completely removed a 
cure can be expected. The same can be 
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said for an adenomatous polyp which 
shows no evidence of malignant degenera- 
tion pathologically. However, villous 
tumors, like adenomatous polyps, become 
a matter of grave concern when malignant 
degeneration or malignant change occurs. 
Many workers have likened the villous 
tumor to the papillomatous adenoma, the 
common tumor of the rectum and colon. 
Swinton” described a total of 760 benign 
polyps of which 76 occurred in the colon 
and 684 in the rectum. This percentage is 
almost identical to that of villous tumors 
as reported by the various authors. Both 
are known to have a marked tendency to 
undergo malignant degeneration and de- 
velop into a frank invasive carcinoma. Re- 
sults following treatment of villous tumors 
vary widely in the reported cases. In the 
series of Hines et a/.° 34 out of 37 patients 
were living and well. Other investigators 
with longer follow-ups show a considerably 
lower cure rate. Bensaude reported that 
out of 21 patients, 17 were found to have 
malignant tumors. Thirteen died of cancer 
of the rectum and the remaining 4 had re- 
current tumors at the time of writing. 
Sunderland and Binkley" reported that 2 
out of every 5 cases of 48 villous tumors, 
originally believed to be benign, developed 
into a definite invasive carcinoma. This 
again demonstrates the utmost importance 
of the microscopic diagnosis. In cases 
showing no evidence of atypism, car- 
cinoma in situ, or invasive carcinoma, the 
prognosis is good if the tumor is removed 
completely with adequate margins. If re- 
moval is incomplete, recurrence is likely, 
but is apt to be benign and further treat- 
ment may prove effective. In advanced 
cases, however, showing definite malignant 
change, the prognosis is the same as for 
carcinoma arising independently. 


ROENTGENOLOGIC CONSIDERATIONS 


The roentgenologic findings in the major- 
ity of villous tumors will be generally re- 
stricted to those situated above the recto- 
sigmoid junction. The primary finding is a 
filling defect of variable size, which gener- 
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Fic. 1. Photograph of a portion of the surgical speci- 
men showing the cecum, a portion of the terminal 
ileum and the ascending colon above. The lesion 
measured 614 cm. in diameter and it involved 
almost the entire circumference of the bowel. The 
white arrow points to the small satellite lesion at 
the origin of the appendix. 


ally appears polypoid and _ characteristi- 
cally, when frank carcinomatous invasion 
has not occurred, does not act as an ob- 
structive lesion to the flow of barium in 
either direction. In bulky tumors the wall 
is actually dilated, allowing for free pas- 
sage of the fecal stream. Haustra are pres- 
ent but rather coarse and there is a com- 
plete loss of the normal mucosal pattern 
which may give way to a “bubbly” or 
“cobble stone” appearance of an irregu- 
lar mosaic quality. The filled colon, or 
partially emptied organ, may appear to 
contain semiliquid stool at the site of the 
lesion. No pedicle can be visualized but 
the tumor will appear to arise from a rather 
broad base proportional in size to the 
intraluminal defect. Villi will not be ob- 
served as these are usually rather densely 
covered with mucoid material and are 
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‘ic. 2. Bubbly defects along medial wall above ileo- 
cecal junction are visible on a roentgenogram 
made in 1949. 


grouped in such a way that their individual 
identity is lost. Except in complicated car- 
cinomatous lesions, no ulceration will be 
demonstrated. The lesion may be seen in 
conjunction with pedunculated adenomata 
elsewhere in the colon. Figures 2 to 5 show 


a typical villous tumor in varying stages of 


growth in the proximal ascending colon. It 
will be noticed that the area of the colon 
harboring the villous tumor is somewhat 
wider and more dilated than the remaining 
portion of the colon and that there is no 
loss of the haustral pattern. This is of con- 
siderable significance in that it implies 
that there is no invasion of the muscular 
coats of the bowel. 

Although an absolute diagnosis of villous 
tumor is occasionally possible, it is difficult 
to differentiate the average size lesion from 
true polypoid carcinoma arising in a small 
adenoma. It is further impossible to deter- 
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mine from a _ roentgenologic standpoint 
whether or not a pre-invasive condition 
exists or actual malignant degeneration has 
occurred. It would appear that the most 
important part of the roentgenologic study 
would be to identify these tumors before 
they are massive. The differentiation be- 
tween tumor and semiliquid stool is a sig- 
nificant point to be considered. 


REPORT OF A CASE 


Case J. H.,a white male aged fifty-one was 
hospitalized on November 11, 1958 for resec- 
tion of the right colon. The history revealed 
that the patient in May, 1949, consulted his 
physician complaining of some rather vague ab- 
dominal discomfort, inconstant in character, 
and associated with a feeling of gaseous disten- 
tion and some very minimal diarrhea. The pa- 
tient had had no true cramping, no bleeding, 
and no major alteration in bowel habits at this 
time. He was referred to a radiologist who per- 


Fic. 3. Barium enema study made in 1952 showed 
more extensive small polypoid filling defects. Note 
normal appearance of bowel wall. 
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formed a study of the upper gastrointestinal 
tract and a barium enema examination. The 
examination was reported as revealing no evi- 
dence of intrinsic disease in either the upper 
gastrointestinal tract or the colon. 

The patient again consulted his physican in 
June, 1952, complaining of some poorly defined 
intestinal symptoms that again were associated 
with a feeling of gaseous distention, some mini- 
mal diarrhea, no pain and some slight mucus or 
mucoid material in the stool. He again was re- 
ferred to a radiologist who reported a barium 
enema study as showing no evidence of intrin- 
sic disease in the colon. 

The patient was admitted in April, 1957, to 
the hospital for studies of the gastrointestinal 
tract because of complaints of alternating con- 
stipation and diarrhea for one week associated 
with mild abdominal cramps and discomfort. 
He was also slightly febrile. At this time 


Fic. 4. Roentgenogram made in 1957. Note fairly 
extensive filling defect that was thought to repre- 
represented a 


sent fecal material but actually 
rather marked increase in the extent of the poly- 
poid tumor in the ascending colon, 
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Fic. 5. Reproduction of a portion of a roentgeno- 
gram of the right side of the colon after air instilla- 
tion showing the extent of the large tumor ap- 
proximately two weeks prior to surgery. It is in- 
teresting to note that the haustral folds are not 
materially altered by the presence of this large 
tumor. 


roentgen studies of the upper gastrointestinal 
tract, the chest and the colon were made. There 
was no evidence of intrinsic disease in the up- 
per gastrointestinal tract and the study of the 
colon showed only a single diverticulum in the 
region of the sigmoid. The radiologist’s report, 
however, did mention that the cecum and as- 
cending colon contained a moderate amount 
of fecal material due to poor preparation. A 
diagnosis of acute gastroenteritis and spastic 
colitis was entertained and the patient dis- 
charged from the hospital after three days, 
afebrile and 
symptomatic therapy. 


generally improved following 

The patient again consulted his physician in 
November, 1958, with the history of having 
one rather large copious mucoid stool each 
morning, rather fluid in character. There was 
no associated pain, there had been no weight 
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loss and the patient had been able to pursue his 
usual activity since the onset of his difficulty 
but felt that this was sufficiently unusual to 
again consult his physician. He did not feel that 
his sense of well being was as good as usual. 
There was no bleeding at any time. The patient 

was again referred to a radiologist for study of 
the colon. The colon at this time showed ; 
fairly well defined segment of bowel recent 
from the region of the appendix upward in the 
ascending colon for a distance of some I5 cm. 
which appeared persistently abnormal, and was 
thought to be polypoid in character. It was 
further noted that there was no loss of disten- 
sibility of this portion of the bowel and that the 
haustral pattern was coarse but present. The 
changes were thought to be largely confined to 
the mucosa. Exploration was suggested and the 
patient was hospitalized in the middle of No- 
vember for resective surgery. 

Physical examination showed no definite ab- 
normality and no palpable mass or tenderness 
in the abdomen. The patient’s hemoglobin was 
normal or slightly above normal, being 15.6 
gm. per cent. The hematocrit was 45 per cent. 
The white blood cell count was 6,050. Surgery 
was performed soon after the patient was ad- 
mitted to the hospital and the entire right 
colon, the terminal ileum and the proximal por- 
tion of the transverse colon were removed with 
the contiguous mesentery and lymph nodes and 
an end-to-end anastomosis of the terminal 
ileum to the transverse colon was accomplished. 
The patient had a very uneventful recovery 
and on the tenth day he was passing two soft- 
formed stools daily. 

The pathologic report of the surgical speci- 
men stated in part that 6 cm. of the terminal 
ileum and 45 cm. of the colon was removed, 
which presented in the cecum on opening a 
bulky, friable, papillomatous, hemorrhagic 
mass encircling almost the entirety of the 
mucosal surface (Fig. 1). There was no gross 
infiltration or invasion of the wall and the 
over-all measurements of the polypoid-like 
mass were 6X14 cm. There was no puckering 
on the serosa and no enlarged lymph nodes in 
the mesentery. The lymph nodes identified were 
small and appeared to have a uniform cut sur- 
face. The appendix was not remarkable. A sec- 
ond small polypoid mass of similar structure to 
that described proximal in the cecum was iden- 
tified at the origin of the appendix and this 


measured 1.75 cm. in its greatest diameter. 
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Multiple sections from various segments of 
the lesion, as well as a small polypoid lesion ly- 
ing next to the larger lesion in the cecum, have 
been studied and these all showed eg 
colonic polyp formation (Fig. 6 and 7). The 
cells were proliferating but were all ‘contained 
within basement membranes and in none of 
the multiple sections was there any slidini of 
true infiltration or invasion. There was an 
atypical metaplasia going on in some of these 
epithelial cells but true invasion was not demon- 
strated. Very little inflammatory reaction was 
present and there was some evidence of old 
hemorrhage with mononuclear cells containing 
phagocytized brown pigment. Sections of 
lymph nodes showed limited edema and some 
congestion only. In these, there was no evidence 
of any metastases. The diagnosis was villous 
adenoma of the cecum with epithelial atypi- 
calities. 

The roentgenograms were available on all 
colon studies made on this patient from 1949 to 
the present time. In retrospect, the findings are 
of interest in this particular case. Figure 2 
shows on the left side of the wall of the colon a 
few bubbly filling defects covering an area of 
no more than 1.5 cm. In 1952, the same bubbly 
appearance was present (Fig. 3) but covered a 
considerably more extensive area, about 6 cm. 
over-all, being yet well localized. Roentgeno- 
grams made in 1957 showed quite extensive ir- 
regularity in the lumen of the colon (Fig. 4), 
which was thought to represent fecal material 
but which, no doubt, represented a fairly large 
tumefaction at this time. Roentgenograms 
made in November, 1958, showed a very well 
delineated tumor on air contrast studies (Fig. 
5). It is interesting that in all of these roent- 
genograms there was no significant aberration 
of the general configuration of the bowel wall 
except for some moderate dilatation and ulti- 
mately some slight enlargement of the haustral 
folds. The small satellite lesion, measuring 2 
cm., was not identified before surgery nor Is it 
visible in retrospect. 


Comment. This case is unusual in that it 
has been followed for approximately ten 
years by means of barium enema studies 
and in that it is the second case to be re- 
ported occurring at the cecum. One au- 
topsy case has previously been mentioned. 


Figure 1 is a photograph of the surgical 
specimen, the arrow indicating the small 
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Fic. 6. Low power photomicrograph of a typical sec- 
tion of the tumor showing the predominant ade- 
nomatous character of this particular tumor. The 
scant stromal element is to be noted. 


satellite lesion at the origin of the appen- 
dix. The terminal ileum was not involved. 
The typical adenomatous character of the 
tumor is visible in the reproductions of the 
photomicrographs (Fig. 6 and 7). 


SUMMARY 

1. A résumé of the medical literature 
relative to villous tumors is presented and 
their nature, incidence, clinical manifesta- 
tions, diagnosis and treatment are dis- 
cussed. 

2. The roentgenologic findings are de- 
scribed. 

3. A case of a villous tumor arising near 
the cecum is reported which represents the 
second clinical case occurring in this more 
proximal position in the colon. 

4. Roentgenograms are presented illus- 
trating the course of this particular tumor 
over a period of approximately ten years. 
311 Medical Arts Building 
546 McCallie Avenue 
Chattanooga, Tennessee 
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THE ROENTGEN DIAGNOSIS OF SUBMUCOUS 
LIPOMAS OF THE COLON* 


By ALEXANDER R. MARGULIS, M.D., and ANICA JOVANOVICH, M.D. 


ST. LOUIS, MISSOURI 


a is the second most common be- 
nign tumor of the colon.? It may pro- 
duce intussusception or obstruction.?:*:* No 
significant symptoms are present in the 
majority of patients and the tumor is dis- 
covered by barium enema examination per- 
formed in the course of a thorough workup. 
The roentgen study does not usually estab- 
lish the precise diagnosis,°:* indicating only 
that there is some type of a tumor present 
in the colon. The differential diagnosis in- 
cludes carcinoma and benign polypoid 
adenoma. The inevitable recommendation 
is laparotomy. As lipomas are always be- 
nign, never recur following excision, and 
usually are found in people of advanced 
age,°:® surgical removal would not be under- 
taken with the same feeling of urgency if 
the precise diagnosis were established pre- 
operatively. The accepted operation for 
carcinoma of the colon or for large poly- 
poid adenoma of questionable benignity is 
resection of the involved segment and 
regional lymph nodes. The recommended 
operation for lipoma is incision of the colon 
and simple removal of the tumor.? Un- 
equivocal, reliable roentgenologic preopera- 
tive diagnosis, therefore, has considerable 
practical value. 


INCIDENCE 

Submucous lipomas of the colon are not 
rare. Palazzo’ reported on 20 lipomas of the 
colon found in the files of the Massachu- 
setts General Hospital from 1900 to 1948. 
Staemmler’® found g lipomas of the colon 
in 17,000 consecutive autopsies, an inci- 
dence of 0.05 per cent. Long, Dockerty and 
Waugh! reported a lower incidence of lipo- 
mas of the colon found at laparotomy. 
Only 33 lipomas were found in 125,000 ab- 
dominal explorations. In 23 of these, lipoma 


was the primary pathologic finding. It is well 

known, however, that this tumor is difficult 

to find by palpation at operation, even 

when its location is suspected.’ Sponta- 

neous expulsion of submucous lipomas of 

the colon has also been reported.! 
ROENTGEN FINDINGS 

There is a wealth of reports on the 
roentgen diagnosis of lipomas of the 
Ginzburg et reported 19 
cases, in 3 of which the correct diagnosis 
was made by roentgenography. Pemberton 
and McCormack,® while emphasizing that 
in their patients lipomas were called “‘car- 
cinoma” or “‘polyp” by the roentgenologist, 
quote Weber as saying that the true histo- 
logic nature of some of the lipomas could 
be suspected from a double contrast ex- 
amination of the colon, since this tech- 
nique would demonstrate their radiolu- 
cency. Ginzburg and his co-workers? also 
point out that the radiolucency of the 
tumor, as seen on barium enema examina- 
tion, is an important diagnostic criterion. 
The radiolucency, according to these work- 
ers, is due to the fat content of lipomas. 

This present report was prompted by the 
analysis of 8 cases of submucous lipoma of 
the colon examined in The Edward Mal- 
linckrodt Institute of Radiology (Table 1). 
Six of these were encountered and operated 
upon in the last six months, the last 5 of 
them having been correctly diagnosed by 
roentgen examination. Three lesions were 
located in the ascending colon, 3 in the 
cecum, I in the sigmoid and 1 in the de- 
scending colon. 

If the possibility of submucous lipoma is 
kept in mind, the presumptive diagnosis of 
this lesion can be made. Analyzing our 8 
cases and the illustrations of roentgeno- 


* From the Edward Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri, 
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TABLE I 


SUMMARY OF CLINICAL 


DATA OF § PATIENTS WITH LIPOMA OF 


THE COLON 


Age Durationof| Hemo- | Location of 
Case | | yr.) Sex Symptoms Symptoms| globin Lesion 
I 76 M Chronic constipation; symptoms of intussus- 10 mo. 12.7 Sigmoid 
ception 
Il 60 M Occasional abdominal pain; two previous 2 yr. 7.2 Cecum 
bouts of obstruction 
Ii $3 M Constipation and lower abdominal pain; dark 4 mo. 2.9 Ascending 
bloody stools: distention; weight loss of 13 colon 
pounds 
lV 53 | Low back pain and nocturia; hemorrhoids; 13 yr 14.2 Ascending 
obesity colon 
\ 65 I Constipation and right upper quadrant pain 26 yr 12.1 Descending 
colon 
VI 69 | Massive rectal bleeding; constipation; right I yr. ke Ascending 
upper quadrant pain colon 
Vil 76 I Chronic constipation; 5 pound weight loss in 20 yr. 11.4 Cecum 
6 months; tarry stools 
VIII 78 Ke Long standing diabetes; right costovertebral I mo. 10.6 Cecum 


angle pain; 
vomiting 


graphic studies made by others, we arrived 
at the following criteria. Lipomas of the 
colon have a smooth surface and they may 
be lobulated. Because the surface is smooth 
(Fig. 4), the outline is sharp on conven- 
tional barium enema examination (Fig. 1, 
A-E; and A-C). This smoothness also 


accounts for the apparent radiolucency of 


the lesion in the compression spot roentgen- 
ograms at barium enema _ examination. 
Very little barium is trapped on the surface 
of the tumor, as occurs with c: a 1S, 
adenomas and polyps (Fig. 7, 4 and B£). 

This phenomenon is also responsible for 
the difficulties in demonstrating lipomas on 
double contrast examination of the colon. 
The barium coating on the surface of the 
lipoma does not significantly differ from the 
appearance of the coating on the inner wall 
of the large bowel, and the lesion can easily 
be mistaken for a haustral fold (Fig. 3, 
A-C). Multiple projections from: various 
angles may solve this diagnostic problem. 
The task is made easier if the lipoma has a 
long stalk. The fat content does not ac- 
count for the roentgen appearance, either 
on the barium enema or the double con- 
trast examination. Studies by Spiers® show 


constipation; 


nausea and 


that there is only a relatively minor differ- 
ence in linear absorption coefficients be- 
tween fat and soft tissue in the higher en- 
ergy range used in diagnostic radiology 
(Table 11). Taking plain roentgenograms in 
the lower diagnostic kilovoltage range, 
however, increases the possibility of bring- 
ing out the density differential between fat 
and soft tissue. Having barium, air, or both 
in the bowel defeats the advantages of a low 
kilovoltage technique. 


EXPERIMENTAL STUDIES 


A series of experiments was undertaken 
to study the ditterential density of models 
simulating adenomatous polyps and lipo- 
mas under conditions of a barium enema, a 
double contrast enema and an air study. 
Plastic, radiolucent finger cots were filled 
with lard, water or air and introduced into 
plastic tubing. The tubing was narrowed by 
ties at regular intervals to simulate haustral 
folds and was suspended in water 14 inches 
deep contained in a plastic jar. Films were 
exposed at 30, 60 and go kv. energies. 

When the tubing contained barium, bar- 
ium and air, or air alone, no significant dif- 
ference in density could be detected be- 
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Fic. 1. Spot roentgenograms of the barium filled colon showing that the lesions have a sharp, smooth outline 
regardless of the location. (4) Case 1. A lipoma in the sigmoid colon. (B) Case 11. The lesion is in the cecum. 
(C) Case 11. A lipoma of the ascending colon is seen. (D) Case 1v. The lipoma is in the ascending colon. 
(FE) Case vu. The tumor is located in the cecum. 


Nic. 2. Postevacuation roentgenograms of the barium enema examination again show the lesions to be 
sharply outlined and smooth. The surface of the tumor fails to trap barium. (4) Case m1 and (B) Case 
1v. Both lesions are in the ascending colon and have almost an identical appearance. (C) Case v. A lipoma 
of the descending colon. 
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Fic. 3. The smcoth surface of the lipoma does not trap barium and the tumor is coated evenly on air contrast 
barium examination. The outline of the lesion simulates haustral folds. (4) Case 1. The smooth surface 
of the lipoma in the sigmoid is made out with difficulty (arrows). (B) Case 111. The lesion in the ascending 
colon, easily seen in Figures 1C and 24, cannot be definitely identified. (C) Case v1. The lipoma in the 
ascending colon can be seen (arrows), but its outline is so sharp that it appears to be a fold. 


tween fat and water (Fig. 5, 4—F; and 6, 
A-C). When the tubing was filled with 
water, a definite difference in density could 
be demonstrated between the soft tissue 
polyp model (filled with water) and the 
lipoma model (Fig. 6, D-F’). The former, 
as expected, could not be seen. The fat 
filled model was best seen at 30 and 60 
kv. energies, but could be seen faintly even 
on films exposed at go kv. 

In addition to the above experiments, fat 
filled finger cots were introduced into the 
bowel of 2 anesthetized dogs. The lumen of 
the bowel was filled with water by injection. 
The lipoma model was clearly seen on 
roentgenograms of the abdomen as a 
rounded radiolucency. Two human volun- 
teers swallowed fat filled finger cots along 
with large quantities of water. The objects 
were readily identified on the spot roent- 
genograms of the area. 


COMMENT 


On the basis of these studies, the diag- 
nosis of lipoma was made in 2 patients who 
had a filling defect in the ascending colon. 
Both lesions had the roentgen character- 


Fic. 4. Case 11. A photograph of the surgical speci- 
men of a lipoma of the ascending colon. Note the 
shiny, smooth surface. 
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TaBLe II* 
LINEAR ABSORPTION COEFFICIENTS 
Wave Lengths in A 
Tissue | .03 06 .10 .20 30 .40 50 .60 .80 1.00 
Muscle .078 | .105 26°} | +875 | .208 281 .406 | .606 .g02 | 1.857 | 3.430 
Fat .074 | .099 128 | .150 162 | .184 | .225 288 | .387 «$72 .996 | 1.757 
Bone .129 | .175 | .230 | .292 | .349 | .563 | 1.205 | 2.435 | 4.432 | 7-422 |17.12 133.1 


* From F. W. Spiers. 


istics of lipoma on barium enema and 
double contrast examinations. Water en- 
ema studies were performed and compar- 
able spot roentgenograms were taken. A 
radiolucency in the same location as the 
lesion which had been demonstrated by the 
more conventional methods was seen. Un- 
fortunately for the purpose of this study, 
the responsible physicians in both cases 


had faith in the logic of this procedure and 
its findings and no operations were per- 
formed. 

A water enema has become a standard 
supplemental procedure in The Edward 
Mallinckrodt Institute of Radiology when- 
ever a lipoma of the colon is suspected. It 
has disadvantages, one of them being the 
fact that it has little value in very obese 


Fic. 5. The plastic finger cot filled with fat is marked with a metallic tie (indicated by a star in the lower row). 
A second one, which is to simulate a tumor of water density, is filled with water. Both are within plastic 
tubing. The tubing is narrowed at regular intervals by ties to simulate haustral folds. The tubing is sus- 
pended in a phantom consisting of a plastic container filled with 14 inches of water. (4, B and C) With 
the tubing filled with air, exposures were made at 30 kv., 60 kv., and go kv., respectively. There is no 
significant difference in density. (D, E and F’) With the tubing filled with barium sulphate of the density 
used for routine barium enemas, exposures were made at 30 kv., 60 kv., and go kv., respectively. Again 
no difference is seen between the lipoma model (star) and the polyp model. 
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Fic. 6. The tubing containing the lipoma model (metallic tie) and the water filled finger cot was first coated 
with barium 1x and then filled with air. Again it was suspended in 14 inches of water. Exposure was (4) 
at 30 kv., (B) 60 kv. and (C) go kv. No appreciable difference in radiodensity between the two models is 
seen. When the tubing was filled with water, (D and £) at 30 and 60 kv., respectively, the lipoma model 
is clearly seen (arrows), while the water density model is not. (F) At go kv., the fat filled model can be 


seen with difficulty (arrow). 


patients. One has to be certain that water 
has filled the area of interest. This can be 
done by estimating the volume of water 
introduced in comparison with the volume 
of barium used in the first examination. 
The spot roentgenograms must be made 
with compression. A small field of exposure 
is recommended. Careful comparison in ex- 
actly the same projection as the barium 
enema roentgenogram may show the radio- 
lucency. So far, the procedure appears 
promising. More work is needed and is cur- 
rently being done. 


SUMMARY 


Roentgen findings of submucous lipomas 
of the colon are presented. The correct diag- 
nosis was made in § successive cases by 


roentgen criteria alone. Smoothness of the 
surface of the lesion is responsible for its 
characteristics on contrast examination of 
the large bowel. The radiolucency of the 
tumor due to its fat content can be ex- 
ploited by using water as the medium to 
fill the bowel. 


Alexander R. Margulis, M.D. 

Edward Mallinckrodt Institute of Radiology 
Washington University School of Medicine 
St. Louis, Missouri 
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Fic. 7. A plastic finger cot is filled with water. Its surface is coated with wax which has been roughened. 
This rough surface, simulating that of a polyp, traps barium. This is seen (4) when the tubing is filled 
with barium, or (82) when air contrast barium enema conditions are duplicated. 
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THE BARDEX TUBE IN PERFORMING 
BARIUM ENEMAS* 


EK VALUATION OF ITS USE AND SAFETY 


By M. H. NATHAN, M.D., and R. KOHEN, M.D. 


HOUSTON, TEXAS 


ANY radiologists and surgeons, as 

indicated in the medical literature, 
consider the use of the inflatable balloon 
for barium enema examination of the colon 
to carry inherent danger for the patient. 
Nevertheless, the Bardex tube, a soft rub- 
ber enema tube with an inflatable balloon 
at its tip, is in common, although cautious, 
use by radiologists and is considered a 
valuable aid in the examination of the 
colon. Its routine use in the Radiology 
Department of the Jefferson Davis Hos- 
pital has been necessitated by the great 
percentage of patients who have been either 
unwilling or unable to cooperate. In many 
cases, however, the Bardex bulb was un- 
successful in preventing evacuation of the 
colon, even though the amount of injected 
air ranged between 150 to 200 cc. Fear that 
perforation of the rectum might occur if 
more air were used prevented us from dis- 
tending the balloon further. This problem 
brought to our attention the necessity of 
investigating the dangers in the use of this 
tube and the limits to which the balloon 
could be distended without threatening the 
continuity of the bowel. 

The improper use of the inflatable balloon 
has been given as one of the causes of 
large bowel perforation. Fifty-three cases 
of perforation, due to different causes, col- 
lected from more than eighty radiologic 
centers throughout the United States re- 
vealed that, ‘Several instances (it is diff- 
cult from an analysis of this paper to be 
certain how many rectal ruptures were 
attributed to the balloon, but there appear 
to be only 7 cases which occurred as a re- 
sult of using an enema tip or an inflatable 
balloon) of colonic rupture were attributed 
to the direct trauma of an inflatable bal- 
loon. In 1 case, rupture of the balloon im- 


mediately preceded the colonic rupture.’ 
There is no way of knowing if any instru- 
mentation, such as proctoscopy or use of a 
hard enema tip, had preceded the barium 
enema. Hard enema tips have been indicted 
as the most common cause of rectal perfora- 
tion.! 

Two cases of colonic rupture were ob- 
served at the time of administration of 
barium enemas with balloons at the affli- 
ated hospitals of the Baylor University 
College of Medicine, but, in each instance, 
the barium enema followed a proctoscopic 
examination, which is considered a much 
more common cause of perforation and was 
the probable etiology in these cases. Neither 
of these cases occurred at the Jefferson 
Davis Hospital where about 1,000 barium 
enema examinations, using the balloon, are 
performed each year. 

In 1931, Burt,’ experimenting with vari- 
ous segments of the cadaver gastrointesti- 
nal tract, reported that 210 mm. Hg was the 
average pressure necessary to perforate the 
wall of the intestinal tract, of which the 
rectum supported the greatest average 
pressure. The intestine in children is more 
resistant to perforation than that in adults, 
the maximum pressure supported by an 
adult rectum being 440 mm. Hg, while 
that of an eleven year old withstood 610 
mm. Hg. The speed of inflation was found 
to be an important factor in these studies; 
perforation occurred with less pressure ap- 
plied rapidly than when it was more slowly 
increased. The presence of disease in the 
intestine was an important factor in reduc- 
ing the amount of pressure necessary to 
rupture the bowel; in a case of intestinal 
influenza, a pressure of 100 mm. Hg was 
sufficient to cause perforation. 

It has been suggested? that, when large 


* From the Departments of Radiology, Baylor University College of Medicine, and Jefferson Davis Hospital, Houston, Texas. 
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AIR IN cc 
Fic. 1. Demonstration of changing pressure in a 
Bardex balloon with varying amounts of air in- 
sufflation. 


quantities of air are needed to prevent 
evacuation, measurement of balloon pres- 
sure might be made by means of a mercury 
manometer so that safe amounts will not be 
exceeded. This is the method which was 
used in carrying out this investigation. 


METHOD 


Equipment. A mercurial blood pressure 
manometer, the balloon of a Bardex tube, 
and a $0 cc. syringe were interconnected by 
means of a Y tube. The manometer recorded 
the pressure in the inflated balloon for 
different amounts of air injected by the 
syringe into this closed system. 

Procedure. Air pressures in the Bardex 
balloon inflated outside the body were 
measured at different levels of air-insuffla- 
tion and a curve was obtained (Fig. 1). The 
changing pressures were recorded up to the 
point of rupture of the balloon. 

The pressures were next recorded in a 
Bardex balloon inflated inside the rectum. 
The pressures obtained represent (a) that 
caused by the tension of the balloon wall 
(as recorded outside the body) plus (b) 
that resulting from distention of the rectal 
wall. By subtracting the pressure due to 
distention of the balloon from that caused 
by distention of the rectal wall and the bal- 
loon, the net pressure being exerted against 
the rectum was found. The net pressures 
were obtained in each of 38 patients in this 
manner. 


Nathan and R. Kohen 
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The roentgenograms were checked to 
determine the efficiency of the balloon in 
preventing any barium from passing distal 
to it, barium distal to the balloon being 
recorded as evidence of its failure to retain 
the barium in the colon. 


RESULTS 


When the balloon of the Bardex tube* 
was gradually inflated outside the body, it 
showed a constant increase in pressure to a 
maximum obtained with 100 to 150 cc. of 
air, after which the pressure gradually 
diminished. This decrease in pressure was 
postulated to occur as a result of thinning 
of the balloon wall. A second rise was noted 
after the injection of 2,000 cc. of air (due 
apparently to reaching the point of decreas- 
ing elasticity of the balloon) and this rise 
continued until the balloon burst (Fig. 1), 
as it did on one occasion after the injection 
of 6,900 cc. of air. A second balloon, simi- 
larly examined, remained intact after in- 
jection of 2,000 cc. of air and showed a max- 
imum pressure at 100 cc. with gradual 
decrease thereafter. 

The pressure exerted by the _ balloon 
against the rectal wall usually showed a 
gradual increase with inflation but occa- 
sionally this pressure remained constant 
over a wide range. Size, distensibility, and 
tone of the rectal wall are important in 
determining the pressures exerted by vary- 
ing amounts of gas. This was well demon- 
strated by the fact that small quantities of 
air in some patients induced relatively high 
pressures while in other patients large 
amounts of air created little increase in 
pressure. 

There were several cases in which it was 
impossible to determine the success or 
failure of the balloon distention in prevent- 
ing evacuation around the balloon because 
the rectum and balloon were not included 
on the roentgenograms. In the remainder 
of the cases, inability of the barium to ex- 
tend around the balloon was recorded as 
successful prevention of evacuation, while 


* Bardex-Virden (No. 140) size 30. Distributed by C. R. Bard, 
Summit, New Jersey. 
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passage of any barium around the balloon 
was considered to be a failure. Table 1 shows 
that there is little correlation between the 
amount of injected air and the resulting 
pressure, which depends largely on the size 
and distensibility of the rectum. 

The maximum amount of air necessary 
to prevent evacuation of barium was found 
to be 400 cc.; this amount was necessary 
in I patient only and applied a pressure of 
approximately 11 mm. Hg to the rectum. 
The maximum pressure applied in any of 
these 38 cases was never more than 52 mm. 
Hg, approximately one half the pressure 
required to rupture a diseased rectum. It is 
recognized, however, that spontaneous 
rupture of the colon can occur rarely,’ the 
pressures causing the rupture being un- 
known in these cases. This suggests that 
occasionally pressures less than 100 mm. 
Hg may be sufficient to perforate the rec- 
tum. 

In only 1 instance did barium leakage 
around the balloon occur when the pres- 
sure was above 30 mm. Hg, and it is, there- 
fore, unlikely that leakage would occur 
when pressures above this amount are 
employed. These pressures caused moderate 
discomfort in only 3 of 10 patients in whom 
they were used. No complications of any 
kind, including venous intravasation,° were 
observed. 

There was no incident of balloon rupture 
in the rectum with gas distention; this was 
as expected, since the level of rupture in a 
new balloon was found not to occur below 
2,000 cc. of gas, an amount never used in 
the rectum. Should a balloon rupture due to 
a defect, the gas would exert no greater 
pressure against the rectal wall than that 
pressure it previously exerted inside the 
balloon, so that perforation of the balloon 
does not present any hazard to the pa- 
tient.® 

EXAMPLE OF PRACTICAL APPLICATION OF 

PRESSURE MEASUREMENTS 
In one elderly, deaf patient, two barium 


enema examinations were attempted un- 
successfully due to the patient’s inability 


The Bardex Tube 


TABLE I 


BALLOON INSUFFLATION, RECTAL PPESSURE, 
ENEMA RETENTION IN 24 PATIENTS 


AND 


Evacuation Occurred No Evacuation Occurred 


C Rectal | Air in Rectal | Air in 
ase ase 
© | Pressure | Balloon *S© | Pressure | Balloon 
No. 
(mm. Hg)| (cc.) (mm. Hg)) (cc.) 
I 30 200 13 32 200 
2 5 200 14 O 150 
150 1s 30 150 
4 265 250 16 2c 200 
5 10 350 17 43 350 
6 2c 250 18 34 25 
q 24 250 19 3d 250 
8 5 200 20 38 200 
9 26 250 21 26 150 
10 16 20 22 30 250 
11 42 200 23 20 250 
12 30 200 24 42 250 


to retain the enema. This was in spite of 
the fact that the Bardex balloon had been 
used and inflated the first time with 150 cc. 
and the second time with 200 cc. of air. 
When the patient returned for a third at- 
tempt, both the amount of air used and the 
resulting pressure were measured. Gradual 
increases in air insufflation in increments 
of 50 cc. were employed after 150 cc. had 
been instilled, but expulsion of the barium 
enema continued until 400 cc. of air had 
been introduced, at which point retention 
of the barium was achieved and the exami- 
nation was successfully concluded. The 
amount of pressure present in the balloon 
at this time was only 11 mm. Hg, which is 
well within the range of safety. It would 
have been feasible, if necessary, to have 
continued to inflate the balloon with even 
greater quantities of air. 


PRACTICAL METHOD OF USING 
BARDEX TUBE 


rHE 


In general, use of the Bardex bulb may 
be reserved for those cases unable to retain 
the barium enema. In a busy radiology 
department with a high percentage of pa- 
tients who are unable to cooperate, the use 
of this tube may be employed routinely. 
When it is necessary to make use of the 
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inflatable balloon in the rectum, the rectum 
and rectosigmoid regions, with the deflated 
balloon in place, should first be examined 
under fluoroscopy, using the barium enema, 
in order to exclude any rectal pathology. 
In the absence of rectal pathology, the bal- 
loon may be inflated blindly up to approxi- 
mately 100 to 1$0 cc. of air and then with 
$0 cc. increments until a point is reached at 
which the balloon is observed under fluoro- 
scopic control to prevent the passage of 
barium around it. The pressures applied to 
the rectal wall at this point will be well 
within the range of safety. Even in the 
presence of disease, blind insufflation to 100 
or 150 cc. probably would be innocuous ex- 
cept when the rectum is contracted and 
fixed, as in lymphogranuloma venereum, 
or when it is severely involved by neoplasm 
or infection. 

In those patients showing evidence of 
any rectal pathology, the pressures applied 
to the rectal wall should be measured for 
added safety, as outlined above, and the 
pressures should not exceed 50 mm. Hg, 
which is approximately the pressure at the 
enema tip with the enema can 26 inches 
above the table.” 

The use of a balloon to block a colostomy 
opening has been shown to carry some 
danger of perforation.’ We have had no 
experience with such a mishap, and the 
present investigation did not include the 
problem of barium enemas via colostomies. 
The safest method of blocking a colostomy, 
however, would be the use of an inflated 
balloon pressed manually against the out- 
side. 

CONCLUSIONS 

1. There is practically no danger of per- 
foration of the healthy rectum by means of 
the inflatable balloon when quantities of 
air just necessary to prevent expulsion of 
the barium enema are utilized. The few 
reported cases of perforation may have re- 
sulted from overdistention of the rectum, 
but more likely from preceding injury by 
a hard enema tip or proctoscope. 

2. Where large quantities of air, 300 cc. 
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or more, are required, it would probably 
be wise to measure the pressures gener- 
ated even in the normal rectum. 

3. Although colonic rupture is unlikely 
to occur in the healthy rectum through 
proper use of the balloon, where rectal 
pathology is present it is safer to employ a 
pressure recording system, as explained 
above, and to limit pressures in the bal- 
loon to below 50 mm. Hg. Of course, if the 
barium enema can be performed without 
the use of the balloon, this would be still 
safer. 

4. In the presence of a diseased colon, 
the height of the enema can should be re- 
stricted to less than 26 inches in order to 
maintain the pressure at the tip of the 
enema tube at less than 50 mm. Hg. 

5. Inflatable balloons should be used 
only with the greatest caution within a 
colostomy. The maximum pressure per 
missible in these cases has not yet been de- 
termined, but is probably much less than 
that in the rectum. 


M. H. Nathan, M.D. 

Department of Radiology 

Baylor University School of Medicine 

Texas Medical Center 

Houston, Texas 
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COMPARISON OF ORABILEX AND PRIODAX IN 
150 CASES EXAMINED WITH BOTH MEDIA* 


By EUGENE A. CORNELIUS, M.D., JOHN H. GRIMM, M.D.,+ and 
GROVER C. WALLACE, M.D. 


HOUSTON, TEXAS 


UMEROUS favorable reports have al- 

ready been published concerning ora- 
bilex, a recently introduced cholecysto- 
graphic medium.,!:?!01-16-19 Tt has been re- 
ported to be superior to the other media 
currently in use, especially in regard to the 
low incidence of side reactions and of dis- 
crete bowel opacities. Most reports have 
been evaluations of orabilex only. Com- 
parisons with other media have generally 
been made by reference to previously re- 
ported series of cases. Whitehouse and 
Fink'® reported an accurate statistical 
comparison of orabilex telepaque. 
They concurrently examined 500 patients 
with orabilex and 500 different patients 
with telepaque, under the same conditions. 
Another accurate method is to examine the 
same patients with both media under in- 
vestigation. The individual patient thereby 
acts as his own control. 

We recently examined 150 patients with 
both priodax and orabilex, during our ini- 
tial clinical trial of the latter. The results of 
this study are presented under four head- 
ings: side effects, density of the gallbladder 
shadow and demonstration of gallstones, 
bile duct opacification, and_ residual 
medium in the bowel. Except for a higher 
incidence of allergic reactions, one of which 
was severe, orabilex was found to be supe- 
rior to priodax as cholecystographic 
medium. 

The chemistry and toxicity of these com- 
pounds have been fully described.*? Ora- 
bilex is the sodium salt of a triiodo organic 
compound. It contains §7 per cent iodine. 
About 70 per cent of the medium is ex- 
creted via the kidney. Priodax is a diiodo 
organic acid containing §1.5 per cent 


iodine. Excretion also 


through the kidney.®:"4 


occurs mainly 


rECHNIQUE OF EXAMINATION 
Patients of 160 pounds or under received 
3 gm. of priodax. Those over 160 pounds re- 
ceived 4.5 gm., as during previous routine 
use of this medium. Six to forty-six days 
later, the examination was repeated with 
orabilex, using 4.5 gm. in all cases. In 86 per 
cent of the cases, the repeat examination 
was done nine to twenty days later. Sixty- 
one to 83 per cent of a dose of priodax has 
been recovered from the urine within three 
days of administration." Whitehouse and 
Martin®® found that any minute residual 
contrast medium present in the gallbladder 
four or more days after cholecystography 
did not materially influence the quality of a 
second examination. Thus we feel that 
cumulative opacification did not occur. 
Physiologic stasis of bile in the gallbladder‘ 
and its relief by the fat meal of the first ex- 
amination were not thought to affect the 
concentration noted on the second exami- 
nation because of the time interval. 
Routine roentgenographic projections 
used were prone, prone oblique, upright, 
and lateral decubitus views. Occasionally, 
caudal angulation of the central ray, in the 
prone views, was helpful in eliminating 
superimposed colonic shadows. In cases of 
apparent nonvisualization, a large roent- 
genogram was made to exclude situs in- 
versus or unusual position of the gall- 
bladder. A fat meal was not given if visual- 
ization was very faint or absent. Cholecys- 
tograms were usually made fifteen and forty 
minutes post cibum. All patients were 
questioned in detail about possible side 


* From the Department of Radiology, Hermann Hospital, Houston, Texas. 


Orabilex supplied by E. Fougera & Co., Hicksville, New York. 
+ Trainee, National Cancer Institute. 
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TABLE 


Weight (pounds) Per Cent of 150 Cases 


Under 100 
100-159 
160-199 25.4 
200--+ 8.0 


effects. The answers were recorded on a 
special form. All patients had been referred 
because of possible gallbladder disease. 

The weight distribution of the 150 pa- 
tients is recorded in Table 1. 


SIDE EFFECTS 


Side effects were present in 56 per cent of 
cases with priodax and in 36 per cent of 
cases with orabilex (Table 11). Except for 
some of the allergic reactions, the side ef- 
fects from orabilex were minor. One-third of 
the patients had diarrhea from priodax, and 
more than one-sixth of these had more than 
five bowel movements. Diarrhea, with no 
more than three evacuations, occurred in 
only 3 instances after orabilex. Although 
both media are excreted mainly through 
the kidney, the incidence of dysuria was 
negligible for both. 

Six patients were allergic to orabilex and 
2 were allergic to priodax (Table 11). One 
of these patients was allergic to both drugs. 
The reactions were graded one to four on 
the basis of clinical severity, grade four 
representing a marked reaction. Case vii 1s 
reported in detail because of the rarity of 
this type of reaction to gallbladder media. 


TaBLeE I] 


SIDE EFFECTS 


Orabilex 
(4.5 gm.) 
(per cent) 


Priodax 
(3.0 or 4.5 gm.) 
(per cent) 


None 44.0 64.0 


Nausea 27.4 18.0 
Vomiting 1.3 4.0 
Cramps 15.4 2. 

Diarrhea 34.0 2. 

Skin reaction 1.3 4.0 
Dysuria Pe 7 
Others 3.3 
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REPORT OF A CASE 


Case vit. This twenty-six year old female 
took 4.5 gm. of orabilex by mouth on Feb- 
ruary 10, 19$9. Roentgen examination on 
February 11 revealed a normally functioning 
gallbladder without stones. On February 12, 
she noticed pruritus and swelling of the hands. 
This gradually spread to the rest of the body. 
She reported to the emergency room at 8 4.M., 
February 15. There were painful wheals over 
most of the body. Oral and parenteral bena- 
dryl was given. She returned at midnight of 
the same day in a worse condition. Tempera- 
ture was now elevated (100°F.). Generalized 
giant urticaria was present, with considerable 
swelling of the face and hands. Adrenalin, 
aqueous and in oil, was given. Slight regression 
was evident the next day. Oral benadryl was 
continued, and aristocort and starch baths were 
prescribed. The reaction gradually subsided 
over the next ten days. 

Nine years previously, she had had a similar 
reaction following administration of medica- 
tion of unknown type. There was no other his- 
tory of allergy. An intravenous pyelogram with 
30 ml. of hypaque, on August 6, 1957, and 
gallbladder examinations with priodax on 
June 19, 1956, and February 4, 1959, did not 
produce reactions 

The patient had been put on maalox, tinc- 
ture of belladonna, and phenergan expectorant 
(plain) on January 29, 1959. These were dis- 
continued when the allergic reaction developed. 
The belladonna and the maalox were later re- 
sumed, but no reaction occurred. Two days 
after a test dose of 1.5 gm. of orabilex was 
given by mouth, she developed pruritus, with- 
out swelling, on a small area of the neck. This 
was considered a questionable response. The 
reaction beginning February 12 was concluded 
to be probably due to orabilex. 


Tests on the allergic reactors were car- 
ried out after consultation with an aller- 
gist. Two capsules of orabilex were given 
orally to 4 patients. The results are given 
in Table 1. 

Was the initial priodax examination, due 
to sensitization, responsible for the higher 
incidence of allergic reactions after ora- 
bilex? This seems unlikely. Forty-two of the 
150 patients had been examined with io- 
dine-containing radiopaque media prior to 


all 
on 
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TaBLe III 


ALLERGIC 


Case I I] 


History of allergy 
Allergy to priodax (P) or 

orabilex (O) P O p 
Time of onset 12 hr. 7 da. + hr 


Type of reaction papular maculopapular pruritus, 


rash rash erythema 
Severity (1-4) I 3 I 
Treatment benadry! 


Oral orabilex test (1.5 gm. 


this project. None of this group of 42 cases 
was allergic to priodax but 2 were to ora- 
bilex. 

Allergic reactions to gallbladder media 
are mentioned infrequently in the litera- 
ture. Seedorf et a/.4 reported a 4 per cent in- 
cidence of allergic reactions to priodax, 
telepaque, and teridax, and a 7 per cent in- 
cidence for monophen. One hundred cases 
were examined with each medium. Presum- 
ably the reactions were mild, as no com- 
ment was made. Sheldon and Lovell! re- 
ported an almost fatal attack of asthma be- 
ginning a few hours after an oral dose of 
priodax. The patient had a long history of 
asthmatic attacks, precipitated by expo- 
sure to the halogens, chlorine and iodine. 
Cohen e¢ a/.’ reported a nearly fatal allergic 
reaction to priodax, which began two 
hours after taking the tablets. It began 
with pruritus and urticaria and progressed 
to shock with coma within another two 
hours. An intravenous pyelogram and a 
gallbladder study, seven and three years 
previously, respectively, did not produce 
reactions. In a total of 1,126 orabilex ex- 
aminations, 7 cases with skin eruptions 
were reported.®!!!7 None was _ serious. 
One case, in addition to ours and in addi- 
tion to the 7 cases reported previously, re- 
quired cortisone because of the severity of 
the reaction.’? On the basis of several thou- 
sand cases examined with orabilex, it would 
appear that allergic manifestations in about 
2 per cent might be anticipated.® 

Since our. series of 150 cases was studied, 
we have carried out about 2,400 additional 


REACTIONS TO PRIODAX 


AND ORABILEX 


Ill \ VI VII 
few hr few hr 2 hr few hr 2da 
papular papular rash, facia urticaria giant urticaria 
rash rash swellin 
I 2 2 3 4 
oO ( benadry benadryl, adrenalin, 


aristocort 


examinations with orabilex. Nine allergic 
reactions have come to our attention. This 
is undoubtedly less than the true incidence, 
since these patients were not interviewed 
routinely by the radiologist. In one of 
these patients, the reaction was considered 
to be of grade 4 severity. Mild pruritus 
and erythema were first noted the morning 
after taking the medium. These gradually 
increased in severity so that admission to 
hospital was necessary two days later. An 
erythematous purpuric reaction was noted 
in the axillae, on the trunk, and on the 
upper thighs. The reaction was most severe 
in the inguinal and perineal areas and on 
the upper thighs (Fig. 1). The dermatology 
consultant classified the reaction as a toxic 
vasculitis. Dexamethasone (anti-inflamma- 
tory steroid) therapy resulted in complete 


Fic. 1. Photograph of perineum and upper thighs of 
a forty-seven year old white female, three days 
after taking 4.5 gm. of orabilex. A severe erythem- 
atous, purpuric, vesicular reaction is evident. 
Scars from childhood burns are present on the 
thighs and buttocks. 


* 
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recovery in five days. There was a history 
of allergic reactions to many drugs. 

It is concluded that allergic reactions are 
more common with orabilex than with 
priodax, but are still infrequent, usually 
mild and occasionally severe. At present we 
do not consider this a contraindication, and 
we are using orabilex for all routine gall- 
bladder examinations. Should we encoun- 
ter additional serious allergic reactions, 
termination of the use of this medium 
would be seriously considered. The supe- 
riority of orabilex in other respects makes 
us reluctant to do so at the present time. 


DENSITY OF THE GALLBLADDER SHADOW 
AND DEMONSTRATION OF GALLSTONES 


The density of the gallbladder shadow 
was not measured photometrically. Den- 
sities were graded in terms of the range of 
density observed with that medium (Table 
1v). Had an absolute scale been used, the 
figures would have been even less favorable 
for priodax. The classification of “‘good”’ 
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TABLE IV 


GALLBLADDER VISUALIZATION 


Orabilex 
(per cent) 


Priodax 
(per cent) 


Good 66.0 79.2 
Fair 9.3 
Poor 13.3 5.5 
None 7.4 6.0 


probably corresponds to the “good” and 
“excellent” categories of other series. With 
orabilex, the incidence of good visualization 
was considerably increased and that of poor 
visualization considerably decreased. 
Twelve patients weighed 200 pounds or 
more. In ro cases, all in the 200-250 pound 
range, satisfactory examinations were ob- 
tained with both media. In one patient 
weighing 279 pounds, stones could not be 
excluded with priodax, but were excluded 
with orabilex because of the denser shadow 
(Fig. 2, 7 and B). In one patient weighing 
297 pounds, stones could not be excluded 


Fic. 2. (4) Cholecystogram with 4.5 gm. of priodax. Gallstones not excluded because of faint shadow. 
Patient weighed 279 pounds. (B) Orabilex (4.5 gm.) study on same patient. Good visualization with no 


evidence of stones. 


: 
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with either medium. A repeat examination 
with 9 capsules (6.75 gm.) of orabilex pro- 
duced a shadow of satisfactory density. 

In 11 the gallbladder was not 
visualized with priodax, and in g of these, 
orabilex gave the same results. In the 2 
remaining cases, orabilex study revealed 
normally functioning gallbladders, one of 
which contained stones. 

In a total of 20 cases with stones (Table 
v), these were equally well seen with both 
media in 8 (40 per cent), but were better or 
only seen with orabilex in 12 (60 per cent) 
(Fig 3, 4 and B). In 3 cases, stones were 
seen only with orabilex. In one patient 
weighing 119 pounds with a normally func- 
tioning gallbladder visualized with both 
media, 5 cholesterol stones, each 5 mm. in 
diameter, could be seen only on the orabilex 
study (Fig. 4, 7 and &). In the second case, 
poor gallbladder concentration was present 
with both media, but the stones could be 
seen only after orabilex. The third case has 
been referred to in the paragraph above. 
In no case were calculi better demonstrated 
after priodax. However, since the comple- 
tion of this series, we have encountered one 
case, confirmed by repeat studies with 
both media, in which multiple calcified 


cases, 
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TABLE V 


GALLSTONES AND MUCOSAL LESIONS 


Orabilex 
(no. of cases) (no. of cases) 


Priodax 


Gallstones 


Radiolucent 8 11 
Opaque or mixed 9 9 
Stones not excluded 10 2 


Bile duct stones 
Mucosal lesions I 2 


mm. in diameter, 
were visible with priodax but were ob- 
scured with orabilex (Fig. 5, 4 and B). 
Whitehouse and Martin” encountered one 
such case in 151 patients examined with 
both priodax and telepaque. 

In 10 cases, visualization after priodax 
was so faint that stones could not be ex- 
cluded. Eight of these cases were elimi- 
nated on the orabilex study, as normally 
functioning gallbladders without stones. In 
2 cases, the orabilex study also seemed in- 
conclusive, in one because of poor concen- 
tration and in another because of excessive 
weight. Re-examination with nine cap- 
sules of orabilex revealed a nonfunctioning 
gallbladder in the former case and a nor- 


stones, each about 2 


(4) Cholecystogram with priodax. (B) Cholecystogram with orabilex. Gallstones are better 


demonstrated with orabilex than with priodax. Same patient. 


: 
4 
a 
4 


Fic. 4. (4) Cholecystogram with priodax. (B) Cholecystogram with orabilex. Five cholesterol stones 
evident on orabilex study, but not seen on priodax study. Same patient. 


mally functioning without 
stones in the latter. 

One adenomyoma was evident with both 
media. In one case, Rokitansky-Aschoff 
sinuses were evident only on the orabilex 
study. 

The density of the gallbladder shadow 
for a given cholecystographic medium de- 
pends on the iodine content and the dose. 
For the various media, there is thus a range 
of opacification, with a diagnostic dilemma 
at either end. With a relatively less radi- 
opaque medium such as priodax, there is a 
higher incidence of nonvisualization, in 
some cases apparently not pathologic, than 
with a more radiopaque medium such as 
orabilex. There is also a high incidence of 
indeterminate examinations because of 
faint visualization. Conversely, small 
stones may be obscured with a_ highly 
radiopaque medium. This study shows 
that orabilex in a 4.5 gm. dose provides 
opacification which is much more reliable 
than that obtained with priodax in 3.0 or 
4.5 gm. doses, based on body weight. The 


gallbladder 


opacification with orabilex in this dosage is 
probably nearly optimal for a one-dose 
technique. Certainly a larger dosage is not 
indicated. Whether a smaller dosage would 
be satisfactory could be determined only 
by a controlled survey. Gallstones might 
not be obscured, but there would be a 
greater problem with obese patients. 


BILE DUCT OPACIFICATION (FIG. 6) 
The total incidence is presented in 
Table vi. This includes all cases in the 
series. Following the fat meal, the bile ducts 
Taste VI 
OPACIFICATION OF BILE DUCTS 
Orabilex 


(per cent of 
150 Cases) 


Priodax 
(per cent of 
150 cases) 


Poor 1S. 


+ 29.3 
Fair 2.0 22.7 
Good 0.0 14.0 
Total 66.0 
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Comparison of Orabilex and Priodax 


Fic. 5. Multiple calcified stones are evident on priodax study (4) (arrow), but are obscured 
by the medium on orabilex study (B). Upright cholecystograms of same patient. 


were demonstrated in 18.6 per cent of 129 
cases with priodax, and in 71.5 per cent of 
37 cases with orabilex. The common 
hepatic duct was seen in 3 cases with 
priodax and in 24 cases with orabilex. It 
has been suggested that demonstration of 
the ducts above the cystic duct may be a 
sign of biliary dyskinesia.’ The visualiza- 
tion of the common hepatic duct was 
thought to be due to retrograde flow of 
medium-containing bile following gall- 
bladder contraction after the fat meal. Our 
studies do not seem to bear this out. In the 
orabilex examination, the hepatic duct was 
evident in g cases before the fat meal and 
in 1g cases after the fat meal. In 5 of these 
g cases, it was not evident after the fat 


meal, although the cystic and common bile 
outlined. Furthermore, the 
right and left hepatic ducts, as well as the 
common ducts, were demonstrated on one 
orabilex study before the fat meal, but only 
the cystic and common bile ducts were evi- 
dent after it. A recent study by Edholm’ 
suggested that demonstration of the hepatic 
duct depended on gravity and was not a 
sign of biliary disease. Bile ducts were not 
demonstrated in any of the 20 cases of 
nonfunctioning gallbladder. We are not 
certain of the value of duct opacification in 
routine cholecystography. 

The duodenal mucosa was demonstrated 
in one case with priodax and in 16 cases 
with orabilex, following the fat meal. 


ducts were 
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Usually the duodenal mucosa was only 
faintly demonstrated, but in 2 cases the 
first portion of the duodenum and duodenal 
cap were readily apparent (Fig. 7, 4 and B). 
In cholangiography after cholecystectomy, 
demonstration of the duodenal cap has 
been referred to as the so-called ‘‘Gallen- 
blasenregenerat.’” In cholecystography, it 
might suggest duplication of the gall- 
bladder to the unwary. 


RESIDUAL MEDIUM IN THE BOWEL 


Residual medium was evident in the 
colon in 29 per cent of cases with priodax 
and in 80 per cent of cases with orabilex 
(Table vu). The latter is a higher figure 
than given by other authors. In most cases 
the orabilex residuum was diffuse and 


Fic. 6. Excellent demonstration of bile ducts with 
orabilex. Cholecystogram made fifteen minutes 
post cibum. First and second portions of duode- 
num are faintly visualized. 


Fic. 7. (4 and B) Post cibum cholecystograms. Orabilex examinations on 2 different patients. The first 
portion of the duodenum is demonstrated. This should not be confused with congenital duplication of the 
gallbladder. Bile ducts are fairly well shown in 4. Diffuse opacification of the colon due to residual orabilex 
is present in both cases, although not evident in the reproduction in B. Both cholecystograms are in- 
determinate for gallstones because residual medium and gas overlie the gallbladder. 


aff 


TABLe VII 


RESIDUAL MEDIUM IN THE COLON 


Priodax Orabilex 
(per cent) (per cent) 
Amount 
None 71.4 20.0 
Minimal 18.0 48.0 
Moderate 28.7 
Marked 
Appearance 
Diffuse 95.0 
Discrete O 
Both 21.0 5.0 


minimal, and easily overlooked. In only 
3.3 per cent was it marked in amount. On 
one orabilex study, the jejunal mucosa was 
also demonstrated (Fig. 8). In none of the 
300 examinations was the gallbladder ob- 
scured by residual medium in the bowel. 
The presence of discrete bowel opacities 
has frequently been cited as a disadvantage 
of some gallbladder media, such as tele- 
paque. This has been overemphasized, par- 
ticularly by some manufacturers. Some 
radiologists have also objected to these dis- 
crete densities. Such opacities are probably 
more of an offense to the radiologist’s 
aesthetic sense than a serious hindrance to 
interpretation. A gallbladder examination 
is indeterminate if colonic opacities, diffuse 
or discrete, are superimposed. Gas or feces 
could be superimposed as well. In the latter 
circumstance, the examination would also 
be indeterminate, without implicating the 
medium. The elimination of confusing 
shadows due to gas or residual medium in 
the bowel depends far more on the skill of 
the technician than on the type of medium. 


SUMMARY AND CONCLUSIONS 


1. One hundred and fifty patients were 
examined with both priodax and orabilex. 

2. There were 6 allergic reactions, one 
severe, to orabilex, and 2 reactions to 
priodax. Other side effects from orabilex 
were few and minor. Nine allergic reactions, 
one severe, have been encountered in 2,400 
subsequent orabilex examinations. 
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Fic. 8. Residual orabilex in jejunum and colon. 


3. There was a higher incidence of in- 
determinate, false positive and false nega- 
tive examinations with priodax than with 
orabilex. More gallstones were not demon- 
strated with priodax than were obscured 
with orabilex. 

4. Gallbladder opacification with a 4.5 
gm. dose of orabilex was satisfactory in all 
patients weighing 250 pounds or less. 
Heavier patients probably should be given 
a larger dose routinely to assure a conclu- 
sive examination. 

5. With orabilex, the duodenal cap may 
uncommonly be outlined after the fat meal. 
This should not be confused with duplica- 
tion of the gallbladder. 

6. Faint diffuse opacities in the colon 
were common and discrete opacities un- 
common with orabilex. Careful technique 
made these a minor problem. 

7. Orabilex is superior to priodax as a 
cholecystographic medium except for a 
higher incidence of allergic reactions. 
Eugene A. Cornelius 
Hermann Hospital 
1203 Ross Sterling Avenue 
Houston 25, Texas 

We thank Dr. R. H. Jackson and Dr. J. C. 
Owens for their advice and assistance in the 
investigation of the patients with allergic re- 
actions. 
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CHOLECYSTOGRAPHIC EVACUANTS: 
A COMPARISON STUDY* 


By HOWARD A. STEINER, M.D.,7 and ALFRED FADER, M.D.{ 


CLEVELAND, OHIO 


T OUR institution we accept the value 
of the fat evacuant roentgenogram in 
the routine study of the gallbladder. It 
aids in the demonstration of small stones 
where there is a lesser volume of contrast 
medium.?:? Some are visualized 
better, and occasionally only, in the post- 
meal roentgenograms.**:!! authors 
have also stated that the absence of con- 
traction is an indication of a diseased gall- 
bladder.?* It is not our intention to enter 
into a discussion of the controversy on the 
need of a fat evacuant roentgenogram; 
there are numerous articles in the literature 
on this subject.2-**% "2 Neither is it our 
intention at this time to discuss the de- 
batable subject of the mechanism of dimi- 
nution in size of the gallbladder following 
the administration of a fat meal.’ 

During a recent clinical study with two 
different cholecystographic media, we be- 
came increasingly aware of the inadequacy 
of our post-fatty-meal roentgenogram. Con- 
sequently, we decided to give lipomul-oral 
a clinical trial because of its high fat con- 
tent. We hoped to find an effective, rapidly 
working biliary evacuant, palatable and 
with as few side effects as possible. After a 
fair trial, we were sufficiently impressed by 
our daily observations that we decided to 
conduct a controlled series with several 
commercially available biliary evacuants. 

Heretofore, lipomul and lipomul-oral had 
been described as high caloric concentrates 
and were prescribed as dietary supple- 
ments.!°:!4:!6 However, the use of these fat 
concentrates as gallbladder evacuants has 
not, to our knowledge, been widespread. 
We could find no references in the literature 
on their use for this purpose. 


tumors 


Some 


Our clinical material consisted of 295 
consecutive patients referred to the Radiol- 
ogy Department for gallbladder study. 
This is a general hospital, and the patients 
may be considered an average cross section 
of individuals with various gastrointestinal 
and abdominal complaints. The commer- 
cially available gallbladder contrast media, 
telepaque and orabilex, were 
Generally speaking, both products produce 
good opacification of the gallbladder. Table 
1 indicates the concentration of the media, 
which was fair or good in more than 94 per 
cent of the patients; thus, effectively elimi- 
nating this factor as a variable which 
might contribute to results. 


TABLE I 


CONCENTRATION OF CONTRAST MEDIA 
IN THE GALLBLADDER 


Concentration No. of Patients Per Cent 
None 1.0 
Poor 14 4.7 
Fair 35 11.8 

5 


Good 243 32. 


METHOD OF STUDY 
Cholecystograms were made twelve hours 
after the oral administration of 6-12 gm. of 
telepaque or orabilex, utilizing oblique and 
upright projections. Immediately there- 
after, a mixture containing 1 ounce of the 
fat meal and 1 ounce of water was given. A 
second set of cholecystograms was then 
made, twenty to twenty-five minutes after 
the ingestion of this material, in the oblique 
and, occasionally, upright positions. A 
total of 207 patients was given lipomul- 


* From the Department of Radiology, Suburban Community Hospital, Warrensville Heights, Cleveland, Ohio 


+ Director of Radiology, Suburban Community Hospital. 
¢ Associate Radiologist, Suburban Community Hospital. 
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TABLE II 


PRESENCE OF GALLSTONES 


Lipomul-Oral Ediol or Cholex 


No. PerCent No. Per Cent 
Stones Seen 23 [ein 9 10.3 
Stones Not Seen 184 88.9 79 89.7 


oral, 83 patients were given ediol, and 5 
patients were given cholex. Prior to this 
study, all patients had been given ediol in 
our institution. Therefore, although con- 
siderably fewer patients were studied with 
ediol specifically for this series, we feel that 
the results can be extrapolated as our pa- 
tient population has remained essentially 
the same. Furthermore, we felt that the 
experience of generally poor palatability 
of cholex in the 5 patients studied pre- 
cluded its further use in this study. 
RESULTS 

In the comparison of the media used, the 
following factors were evaluated: degree of 
reduction in size of the gallbladder; visuall- 
zation of the ducts; and patients’ reaction 
to the contrast material. We also noted the 
presence or absence of gallstones (Table 11). 
Consequently, due to the marked similarity 
of stones (i.e., abnormal gallbladder) in 
both series, we feel that this potential 
variable can also be eliminated as a possible 
influence on the results. However, it might 
be mentioned that a significant number of 
patients with cholelithiasis, studied with 
lipomul-oral, did show some reduction in 
the size of the gallbladder. 


REACTION OF PATIENTS 


Palatability was felt to be an important 
consideration in the acceptance of a fat 
evacuant material. Following the oral in- 
gestion of the fat water mixture, the pa- 
tient was asked whether the material was 
pleasant or unpleasant (Table m1). The 
difference was quite significant—more than 


twice the number of taste receiving 
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TaBLe III 


PATIENT REACTION 


Lipomul-Oral Ediol or Cholex 


Response 
No. Per Cent No. Per Cent 
Pleasant 160 77.4 32 «36.5 
Not Pleasant °9.1 20 96:0 
22.6 603.5 
No Response 28 13.5 26 29.5 


lipomul-oral labeled the taste as_pleas- 
ant as compared with the ediol and cholex 
series. Furthermore, when all patients who 
had given no response are included in the 
“not pleasant” group, there is an even 
more marked dissimilarity. 


REDUCTION IN SIZE OF GALLBLADDER 


There have been various methods de- 
scribed in the literature for determining the 
degree of the reduction in the size of the 
gallbladder.*" Silva has presented a 
formula for determining the volume which 
included variables such as tube-film dis- 
tance, thickness of the patient, etc. How- 
ever, we feel that probably more important 
than the amount of contraction is the ob- 
servation that the gallbladder does (or does 
not) contract. Furthermore, in a fairly busy 
general hospital this grading of reduction is 
of necessity a subjective phenomenon. 
Therefore, we have confined our appraisal 
of reduction in size to broad categories: 
(1) no reduction in size; (2) poor reduction 
in size (reduced about one-quarter of the 
original size); (3) fair reduction in size 
(reduced about one-half of the original 
size); and (4) good reduction in size (re- 
duced about three-quarters of the original 
size). Again, there is a marked difference 
in the percentages in the lipomul-oral 
series (Table rv), almost go per cent of the 
patients showing fair to good contraction, 
whereas in the ediol and cholex series less 
than 50 per cent could be so categorized. 
Figures 1, 4 and B and 2, 4 and B are 


typical examples of our experiences in this 
respect. 
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Fic. 1. (4) Appearance of gallbladder before administration of a fat meal. (B) Gallbladder following the 
ingestion of lipomul-oral. Note visualization of the biliary ducts. 


Fic, 2. (4) Gallbladder before administration of a fat meal. (B) Appearance following the oral ingestion of 
ediol. No reduction in size is apparent. 
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TABLE IV 


REDUCTION IN THE SIZE OF THE GALLBLADDER 


Amount of Lipomul-Oral Ediol or Cholex 


Reduction 
in Size No. Per Cent No. Per Cent 
None I2 5.8 28.41... 
Fair 56 27.0\, 
Good 129 62.4 36 40.9 


VISUALIZATION OF BILIARY DUCTS 


Originally, we subclassified this category 
into cystic and/or common duct visualiza- 
tion. Frequently, however, difficulty is en- 
countered in differentiating the cystic duct 
and its point of junction with the hepatic 
duct. Furthermore, if the common bile duct 
is identified, then it naturally follows that 
the cystic duct has transmitted the opaque 
material and would have been recognized 
had a roentgenogram been exposed at the 
proper time. Therefore, we have classified 
this area into groups in which: (1) the ducts 
(cystic and/or common) were seen; and (2) 
the ducts were not seen (Table v). 


TABLE V 


VISUALIZATION OF THE BILIARY DUCTS 


Li yomul-C )ral Ediol or Cholex 
} 


No. Per Cent No. Per Cent 
Ducts Seen 144 69.5 37 42.0 
Ducts Not Seen 63 30.5 51 58.0 
Figure 3 shows some minimal reflux 


into the hepatic system as well as a 
complete outline of the cystic and common 
bile ducts and the duodenal mucosa twenty 
minutes after lipomul-oral. A number of 
patients undergo study of the renal system 
immediately after the ingestion of the fat 
mixture. Figure 4, 4—D shows part of a 
series of intravenous pyelograms. In the 
gallbladder the gradual contraction to al- 
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Fic. 3. Appearance twenty minutes after lipomul 
oral with excellent outline of the duct system. 


most complete emptying with visualization 
of the ducts within fifteen to twenty minutes 
was a not uncommon occurrence. 

Because of the frequent vigorously con- 
tracting gallbladder following lipomul- 
oral (even in patients with gallstones as 
shown in Figure 5, 7 and £), the possibility 
that we may stimulate an episode of acute 
cholecystitis or even cause the passage of a 
small stone into the duct system has oc- 
curred to us. These possibilities, fortu- 
nately, remain theoretical, foras yet we have 
not been able to ascribe any active symp- 
toms suggesting biliary disease following 
lipomul-oral ingestion. 


SUMMARY 


1. Two-hundred and _ ninety-five pa- 
tients were studied in a controlled series 
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Fic. 4. Series of interval cholecystograms showing the rapid marked reduction in the size of the gallbladder 
following ingestion of lipomul-oral. (4) Before administration of lipomul-oral, (B) five minutes later, 
(C) ten minutes later, and (D) fifteen minutes later. 


investigating a heretofore unreported cho- in patient reaction, degree of contraction 


lecystographic evacuant material. of the gallbladder, and visualization of the 
2. Comparative studies indicate that biliary duct system. 
lipomul-oral is superior to other commonly 3. A theoretical objection to the use of 


used commercial fat evacuant preparations — lipomul-oral is the possibility of stimulating 
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Fic. 5. Cholelithiasis. (47) Appearance of gallbladder before administration of lipomul-oral, and (B) after 
ingestion of lipomul-oral. Note vigorous contraction of the gallbladder. 


an episode of gallbladder disease because of 
the marked contractibility frequently seen. 


Howard A. Steiner, M.D. 
Suburban Community Hospital 
Warrensville Heights 22 
Cleveland, Ohio 
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PROLAPSE OF THE ANTRAL MUCOSA 
A CLINICAL-RADIOLOGIC ENTITY? 


DISTINCTIVE feature of the radio- 

logic literature is the remarkable toler- 
ance which is given to erroneous opinions. 
With almost senatorial courtesy, authors 
who have completely missed the boat are 
repeatedly and respectfully quoted. Scien- 
tific discussion has often been replaced by 
name dropping. 

Perhaps no better illustration could be 
found than the which 
rounds the subject of prolapse of the antral 
mucosa, if the profusion of papers which 
has appeared in the last ten years can be 
called a controversy. A sampling of this 
literature indicates about a 60~40 distri- 
bution for and against this clinical-radio- 
logic entity. The remarkable thing is not 
that 60 per cent of the authors considered 
it a real entity, but that the other 40 per 
cent of supposedly well-qualified radiolo- 
gists could be so lacking in ability to ob- 
serve that they should be wrong. What kept 
the paper production going was the manner 
in which the pros and cons were simply) 
stated with each side making no attempt to 
refute the views of the other or to bring 
the observations into some rational syn- 
thesis. The proponents have shown a char- 
acteristic roentgen appearance which has 
been repeatedly confirmed at operation. 
The abnormal redundancy of the antral 
mucosa has been described, lipoid deposits 
have been found in the relaxed submucosa, 
bleeding of the engorged prolapsed folds 
has been observed and correction of the 


controversy sur- 


abnormality has resulted in cessation of 


bleeding and clinical improvement. 

To all of this and more, two objections 
are repeatedly put forth: (1) The “um- 
brella” configuration is merely the normal 


appearance of the base of the bulb seen on 
end. (2) This configuration is due to over- 
hang of the bulb on the pyloric ring. 

In a way these objections have a certain 
redundancy of their own. It seems obvious 
that the base of the bulb seen on end should 
have an entirely different appearance than 
overhang of the base of the bulb on the py- 
loric ring. Therefore, we should not allow 
the “critic” the privilege of being in either 
of two sanctuaries. Very fortunately, no 
one has put forward “‘autoplastic’”’ move- 
ments of the mucosa as a third line of 
defense despite the genuine success that 
vague but hallowed concept has had in ex- 
plaining away valid pathologic findings. 

To the first objection, we answer that 
one sees mucosal prolapse in the right 
anterior oblique view and the bulb on end 
in the left anterior oblique view. The bulb 
can only rarely be seen on end to begin 
with. The requirements are a high stomach 
(to make the bulb horizontal) and a pos- 
teriorly directed bulb. These are conditions 
under which it would be impossible to see 
mucosal prolapse if it were present and, | 
might add, they also make it difficult to 
see any detail in the bulb as it is usually 
obscured by the distal antrum. To state it 
somewhat differently, mucosal prolapse can 
only be seen with the bulb and antrum in 
profile. Further, who can report having 
watched the bulb and antrum in profile and 
then suddenly seeing the bulb make a go 
degree swing posteriorly so as to present 
on end? Yet, it is very characteristic of 
prolapsing antral mucosa that the prolapse 
occurs within a second or two and reduces 
almost instantly. The bulb is movable 
enough in the caudal-cephalic direction but 
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this does not mean that it is equally mobile 
in its other axes. Contrariwise, prolapse 
does occur 1n an instant and none of these 
untenable assumptions have to be made to 
account for it. Moreover, we admonish the 
critics to look at the base of the bulb on 
end—they will have to look long as it is 
seldom so seen—and satisfy themselves 
that it has not the slightest resemblance to 
the appearance of prolapsed mucosa. 

To dispose of the second objection (a 
piston-like protrusion of the pyloric ring 
into the base of the bulb) is not quite so 
easy, but obvious enough if approached 
step by step. There are several lines of evi- 
dence of which the most neglected is the 
circumstance that prolapse of mucosa is 
not an all or none proposition. In attempt 
ing to convince the unbeliever, we make 
the error of showing him more and more 
extreme degrees of prolapse with the idea 
that if a 1 cm. prolapse is not convincing, 
a 2 cm. prolapse or, indeed, filling of the 
entire bulb with antral mucosa is. This he 
easily ascribes to greater and greater de- 
grees of piston-like action of the pyloric 
ring. Actually, it is the very minor, even 
inconsequential, degree of prolapse that 
carries conviction. Long ago Teschendorf 
pointed out that healing of a duodenal 
ulcer often will retract a mucosal fold from 
the antrum into the pylorus and even into 
the bulb itself. Moreover, it is not at all 
uncommon to see prolapse on just the 
greater or lesser curvature side of the bulb. 


the pyloric ring? If one does not assume pro- 
lapse of the antral mucosa to account for 


How can this be explained by a rotation of 
the bulb or a piston motion of one-half of 
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this, he will invariably diagnose the condi- 
tion as a prolapsing polyp and be wrong. 

There is still another definitive proof of 
prolapse of the antral mucosa which, to my 
knowledge, has not been brought forward 
or has only been touched upon. This is the 
fact that one need not even rely on the 
“umbrella” sign, as it is entirely possible to 
make the diagnosis before the prolapse 
actually occurs. This is done first of all by 
noting on the compression over the antrum 
a worm-like mass of tortuous antral rugae. 
If one then watches successive peristaltic 
Waves pass down the stomach, he will dis- 
tinctly observe these folds becoming pro- 
gressively more bunched and_ knotted 
against the pylorus as they are hammered 
against it by the advancing wave. If he 
now directs his attention to the contraction 
ring formed by this advancing wave, he 
will easily see that if the mucosa is not 
pushed through the pyloric ring, it actually 
“prolapses”” backward through the advanc- 
ing contraction ring. Finally, in most cases, 
a somewhat stronger, tighter peristaltic 
wave will then force the mucosa through 
the pylorus and into the base of the bulb. 
It should also be pointed out to proponents 
of the piston theory that in these initial 
unsuccessful attempts to cause the antral 
mucosa to prolapse, there is no overhang 
on the pyloric ring and, simultaneously 
with the indentation of the base of the 
bulb by the prolapsed folds, the knot of 
tangled redundant mucosa in the prepy- 
loric region vanishes. 


O. Arreur Striennon, M.D. 


110 E. Main Street 
Madison 3, Wisconsin 
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DES MAGENS UND DES 
By Dr. Pierre Porcher, 
Paris, Membre de |’Académie nationale de 
Médecine; Membre de |’ Académie de Chirur- 
gie; Radiologiste de |’Hdpital Saint-Antoine 
et de |’Hdépital Americain; Dr. Hans-Ulrich 
Stossel, Bern, Ancien assistant étranger de 
l’H6pital Saint-Antoine; Medizinische Poli- 
klinik der Universitat Zurich; and Dr. Paul 
Mainguet, Briissel, Médecin Résident étran- 
ger des Hdpitaux de Paris. Cloth. 
$17.75. Pp. 264, with 260 illustrations. Georg 
Thieme Verlag, Herdweg 63, Stuttgart, 
Germany, 1959. In the U.S.A. and Canada, 
Intercontinental Medical Book Corporation, 

New York 16, N. Y. 

It is interesting to note that the senior author 
emphasizes the fact that it is not possible to 
make a pathologic-anatomic diagnosis on the 
basis of the roentgen examination. Because the 
diagnosis of gastric pathology is so dependent 
on the roentgenologic examination, it presents 
a particularly great responsibility for the radi- 
ologist. Roentgen diagnosis in the 
gastroenterology is, even more than in other 
fields, dependent on clinical understanding and 
training. 

Fluoroscopy alone has a certain diagnostic 
value, especially when done by an experienced 
examiner. But exact documentation by roent- 
genography is indispensable. A painstaking 
technique which is routine, but with changes in 
details, is used for every stomach examination. 
Basically it begins with fluoroscopy of the chest 
and abdomen; the swallowing of an ounce or 
less of barium is followed fluoroscopically from 
the mouth through the esophagus and cardia 
into the stomach; enough barium is added to 
cover the mucosa of the stomach, but not more. 
Spot roentgenograms of the lower esophagus 
and cardiac end of the stomach are taken, as 
well as of the midportions of the stomach, which 
sometimes require the administration of addi 
tional barium. After fluoroscopic observation of 
the pyloric end of the stomach and the duo- 
denal cap, spot roentgenograms are again taken 
during the different phases of contraction in 
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the prepyloric area and the duodenal cap. The 
patient is then examined in prone and supine 
positions with appropriate roentgenograms of 
both the cardiac and pyloric ends of the stom- 
ach. Oblique views are, of course, also essential 
in all cases. It is pointed out in detail how differ- 
ent diagnostic problems and fluoroscopic find- 
ings change the roentgenologic technical ap- 
proach. In the average case, about 15 roent- 
genograms are made, some of the entire stom- 
ach and some which are spot roentgenograms 
of different portions, including the duodenum. 

The concept of a functional roentgen diag- 
nosis of the stomach is strongly emphasized. It 
is stated that satisfactory peristalsis is present 
in only about two-thirds of the patients. Mor- 
phine physiologically produces a hypertonic 
state of the stomach and hyperperistalsis soon 
followed by a functional dilatation of the duo- 
denum. The authors use morphine whenever 
the duodenal cap or duodenum cannot be ade- 
quately filled because of spasm. Another indica- 
tion for its use in the roentgen diagnosis 1 isa 
so-called atonic stomach with inadequate 
peristalsis. It was found that a morphine injec- 
tion (0.01 gm.) is effective for the desired pur- 
pose in about 80 per cent of the cases where it 
is needed. Should there be no response to mor- 
phine, atropin is tried, which may be effective. 

Another method used by the authors and 
described in detail is the so-called parietog- 
raphy, which is the demonstration of the 
gastric wall by a combination of pneumoperi- 
toneum and air-filling of the stomach (some- 
times with the use of laminagraphy). It is said 
to be very useful in certain cases where a sus- 
pected new growth can be best demonstrated 
in this manner. Some of the excellent reproduc- 
tions are rather convincing evidence of the 
value of the method. 

Cinematography of the stomach and duo- 
denum are also used extensively by the authors 
(about 1,200 such examinations in five years). 
The technique is described in the last chapter. 
The main value of this procedure is evaluation 
of contractability of the gastric wall, functional 
disturbances of peristalsis, such as pyloric mu- 
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cosal prolapse, and questionable hiatus hernias. 
The book is written in an interesting style. 
Excellent illustrations and many case reports 
make it very worthwhile reading, even though 
some of the techniques are not used extensively 
in the United States. 
Hans W. Herxke, M.D. 
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HEAD 


Buracal, GIANLuict. Osservazioni sulla inda- 
gine stratigrafica del seno mascellare in 
condizioni di normalita e sulle principali 
cause di errore. (Observations on the strati- 
graphic examination of the normal maxillary 
sinus and on the principal causes of error.) 
Radiol. med., Jan., 1960, 46, 44-64. (Krom: 
Istituto di Radiologia della Universita di 
Milano, Italy.) 

This study on numerous laminagrams of the nor- 
mal maxillary sinus obtained in the three orthogonal 
projections, 7.e., sagittal (occipitofronto-nasal), lat- 
eral, and axial (submentovertical), has been con- 
ducted in order to represent schematically the most 
characteristic aspects of the cavity in the various 
projections for each layer and set of layers. 

Despite the individual variability of the sinus 
cavities, the characteristic images can be used for 


comparison if they are based on the recognition of 


structures rather than on the distance of the pro- 
jection. 

Only certain portions of the antrum of Highmore 
can be visualized clearly: (1) the medial, in the 
sagittal projection; (2) the medial, in the lateral 
projection; and (3) the superior and the posterior, 
in the axial projection. 


A recognition of the normal and of the sources of 


error will permit a more accurate differentiation and 


may be of aid in the study of neoplastic alteration of 


the region.— A. A. Blasi, M.D. 

Lewras, N. A. Venous changes in central brain 
tumours. Clinical Radiology, April, 1960, 77, 
93-99. (From: United Sheffield Hospitals, 
Sheffield, England.) 


Serial angiography has been found helpful in re- 
cent years in examining arterial and pathologic tu- 
mor circulation, and also the venous circulation. The 
latter can be divided into two categories: the super- 
ficial veins, draining into the longitudinal and trans- 
verse sinuses, and the deep veins. The deep veins 
consist of the thalamostriate vein, septal vein, in- 
ternal cerebral vein, vein of Galen, and deep basal or 
Rosenthal vein. Tumors situated anteriorly in the 
hemispheres in the frontal and temporal areas pro- 
duce characteristic arterial displacement, and the 
diagnosis is usually obvious. The deep veins are more 
displaced in parieto-occipital and central tumors 
than in masses situated anteriorly, and they often 
show changes with central or midline tumors when 
the arteriograms appear normal. 

The most difficult of all brain tumors to diagnose 
are those which lie deeply. Contrast ventriculogra- 
phy may not show midline tumors situated above 
the third ventricle, in the septum lucidum, or the 
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corpus callosum. Central tumors include suprasellar 
and intraventricular meningiomas, cholesteatomas, 
pinealomas, ependymomas, and cysts of the third 
ventricle and septum lucidum. 

The superficial cerebral veins fill earlier than the 
deep veins, the majority draining upward over the 
convexity of the hemispheres into the superior longi- 
tudinal sinus. The superficial veins usually contrib- 
ute little to the diagnosis. The deep veins drain 
blood from the central structures of the brain, the 
choroid plexuses and basal ganglia; they empty via 
the great vein of Galen into the straight sinus. The 
internal cerebral vein lies in the roof of the third 
ventricle. The basal vein of Rosenthal drains the 
choroid plexus of the temporal horn. 

Peripheral masses produce general displacement 
of the deep veins en d/oc, the normal contours being 
maintained. Central situated near these 
veins produce local deformities of their outline. In 
the anteroposterior projection, the internal cerebral 
vein is a far more delicate index of lateral brain dis- 
placement than the anterior cerebral artery. The 
vein of Galen is less subject to displacement than 
the internal cerebral vein, as it is partially anchored 
by the relatively rigid insertion of the falx into the 
tentorium. 


lesions 


The author has found the range of normal varia- 
tion to be too great for arbitrary measurements of 
venous position to be reliable. The venous pattern, 
as in the arterial distribution, must be studied as a 
whole. The only exception is in contralateral dis- 
placement of the internal cerebral vein across the 
When present, 
this is unequivocal evidence of the presence of a 
mass lesion. 

When diagnosis is doubtful on arteriography, 
small venous changes may contribute convincing evi- 
dence of the presence of a tumor, and may make it 
possible to avoid ventriculography. Venous changes 
may give important information regarding both the 
operability and the prognosis of tumors. However, 
one must be willing to ignore small or doubtful ve- 
nous anomalies if these are the only abnormal find- 
ings and are inconsistent with the clinical features. 
Samuel G. Henderson, M.D. 


midline in the anteroposterior view 


Isrort, A. Gutartige Tumoren im Verte- 
bralisangiogramm. (Benign tumors in the 
vertebral angiogram.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen u. d. Nuklearmedizin, June, 
1960, 92, 676-689. (Address: Chirurg. Univ.- 
Klinik, Jungeblodtplatz 1, Miinster/Westf., 
Germany.) 

Vertebral angiography has become increasingly 
important in the diagnosis of lesions of the posterior 
cranial fossa. Its decisive value in vascular disorders 
is no longer contested; but also in the study of neo- 
plasms it is frequently far superior to the various 
methods of air insufflation. 


As to the technique, the author uses the percuta 
neous puncture of the vertebral artery after Lind- 
gren. Only when, for various reasons, this approach 
fails, does he resort to the open method after Sj6 
quist, with the introduction of a small catheter. 

Indications for vertebral angiography are: (1) ob 
structive hydrocephalus with the possibility of a 
posterior fossa lesion suggested by a preceding carot- 
id angiogram; (2) a normal carotid angiogram in 
spite of increased intracranial pressure; (3) a clin- 
ically suspected cerebellar syndrome with the sug 
gestion of localized circulatory disturbance; and 
(4) a subarachnoid hemorrhage with no aneurysm 
or angioma seen on carotid angiograms. 

Among the benign neoplasms the rare Lindau tu- 
mor, also known as hemangioblastoma and angio 
reticuloma, can be most easily recognized on the 
vertebral angiogram. Two varieties of this tumor 
exist. In the first, the vascularized portion, which is 
surrounded by a cyst, can be seen due to tumor 
stain. In the second variety, a bundle of vascular 
whorls is formed, which simulates arteriovenous 
aneurysm as well as angioma. Single examples of the 
two types are described and illustrated. In the first 
case, pneumoencephalography was normal in spite 
of ataxia, vomiting, confusion and widening of a 
pupil. In the second case persistent vomiting had led 
to a futile gastric resection. Only later, when ocular 
changes appeared, could the correct diagnosis be 
established with the aid of vertebral angiography. 
A preceding carotid angiogram in this case had 
helped to exclude lesions in the anterior and middle 
fossa. 

In the diagnosis of the commonly found acoustic 
neurinoma (cerebellopontine angle tumor), vertebral 
angiograms can predetermine the size of the neo- 
plasm. A typical case is given in which an apple- 
sized mass is distinctly surrounded by the displaced 
and distorted basilar and superior cerebellar arteries. 

Meningioma is also frequently seen in the poste- 


rior fossa. When it arises from the lateral border of 


the tentorium, it can easily be mistaken for an 
acoustic neurinoma. A case is described in which the 
vertebral angiogram revealed an avascular zone in 
the right cerebellar hemisphere laterally, with dis 
tention and distortion of the right superior cere- 
bellar arteries. There also was slight tumor staining. 

A rare clivus meningioma is shown in which the 
basilar artery is displaced posteriorly at some dis- 
tance from the clivus. In all other tumor sites, the 
basilar artery is displaced in the opposite direction 
so that it is in close contact with the clivus. 

In contrast to benign neoplasms, the malignant 


tumors can be recognized by pathologic vessels of 


varying width, arteriovenous anastomosis, cork- 
screw-shaped vessels and rapid passage of the opaque 
material through the mass. Such findings are illus- 
trated by a case of medulloblastoma of the right 
cerebellar hemisphere. Similar changes can also be 
observed in vertebral angiograms of glioblastoma, 
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spongioblastoma and astrocytoma. 


Ernest Kraft 


SHAPIRO, RoBert, and Ropinson, FRANKLIN. 
Cervicodorsal diverticula of the subarachnoid 
space. Radiology, Nov., 1959, 73, 776-778. 
(Address: R. Shapiro, Hospital of St. 
Raphael, New Haven, Conn.) 

The authors report briefly 2 cases of asymptomatic 
diverticular extensions of the subarachnoid space 
overlying the eighth cervical nerve root and 1 case 
of avulsion of the fifth, sixth, and seventh cervical 
roots to indicate the roentgen findings which dis- 
tinguish saccular dilatations of the subarachnoid 
space in the cervical region from avulsion of the 
brachial plexus. The former is a rare asymptomatic 
condition; the latter is accompanied by motor and 
sensory defects. Roentgenographically, there is a 
distinct difference. The localized subarachnoid 
diverticula demonstrated by the use of pantopaque 
myelography are smooth, delicately rounded pockets 
continuous with the subarachnoid space. In the case 
of an avulsion of the brachial plexus, there is an 
irregular extradural extravasation of pantopaque 
with jagged blunt margins as a result of the tear in 


the meninges... M. McBride, M.D. 
NECK AND CHEST 
NaCHEMSON, ALF. Fracture of the odontoid 
process of the axis; (a clinical study based on 


26 cases). Acta orthop. scandinav., 


4 = 
185-217. 


1960, 29, 
(Krom: Surgical and Orthopaedic 
Clinics, Akademiska Sjukhuset, University 
of Uppsala, Sweden.) 


This study was undertaken by the author to 
construct a reliable basis for treatment and prog- 
nosis. 

Magnant (1931) and Pool (1951) showed the 
mortality rate for this condition to be go per cent 
in the 19th century. Fritche (1913) reported 60 
per cent, and Osgood and Lund (1928), 50 per cent; 
however, in the past decade it has dwindled to 10 
per cent (Amyes and Anderson, 1956; Rogers, 1957). 

Charbonnel and Sicard (1938) reviewed 34 cases 
of atlantoaxial fractures, the great majority of which 
were believed to be odontoid fractures. The dis- 
ability lasted six months on an average. In 4 cases 
with late displacement, operative fusion was done. 
The remaining cases were treated with immobiliza- 
tion in plaster or traction for about three months. 
The results were listed as good in 20 per cent, ac- 
ceptable in 50 per cent, and bad in 30 per cent. 

Amyes and Anderson (1956) reviewed their 
experience with a series of 63 cases. Total mortality 
incidence was 8 per cent; 2 of the 5 deaths were due 
to spinal cord compression. Blockey and Purser 


(1956) studied 11 cases. All were treated with 


Crutchfield tongs and a plaster collar worn for 
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several months. They stress the importance of 
early and prolonged treatment to secure bony union. 
Roger (1957) reported 9 cases, of which 2 had for 
ward displacement and 2 had backward displace 
ment. Of the 9 cases, 4 had pseudarthrosis but were 
asymptomatic. 

The odontoid develops initially as the corpus of 
the atlas (Brocher, 1955; Kladetzky, 1956). Be 
tween the fourth and seventh years, it ossifies and 
fuses into the body of the axis. Sometimes ossification 
fails to take place and a separate os odontoideum 
develops. 

The odontoid articulates with the posterior side of 
the anterior arch of the atlas, and dorsally with the 
transverse ligament of the atlas. Thus is formed a 
firm ring called the annulus osteofibrosus. Both ante 
retroflexion and lateroflexion occur in the occipito 
atloid joint, while the atlo-axoid joint permits ante 
retroflexion and rotation. 

An important anatomic feature 1s the difference in 
the diameter of the spinal cord and the spinal canal. 
The cord measures 11 to 12 mm. transversely, 
whereas the diameter of the containing canal is 30 
mm. transversely and 25 mm. sagittally. This ex 
plains accounts in the literature of cases where the 
atlas and fractured odontoid had been displaced 
more than 10 mm. and the patient was still asympto- 
matic. 

The author presents 26 cases of odontoid fractures 
treated during a period between 1927 and 1956. At 


the time of follow-up, 18 were still living. Of the 
26 patients, only 1 died from tetraplegia as a result 
of injury. This implies a total mortality rate of 4 
per cent for this series. In none of the other 7 could 
deaths be attributed to the odontoid fracture. In 
this same period, 614 patients with fractures of the 
spine were admitted. Ten of these were odontoid 
fractures. The incidence of 1 to 2 per cent agrees 
with the current literature. Most such fractures are 
produced by falls on the head; the next most com 
mon cause is vehicular accidents. Any impact which 
throws the head into extreme flexion, extension, or 
rotation may cause fracture of the odontoid. Grogono 
(1954), quoting Wood-Jones, pointed out that the 
ideal lesion on hanging is by no means fracture of 
the odontoid, but snapping of the lower processes 
of the axis which causes immediate spinal cord 
injury. 

Of the author’s 26 patients, it is remarkable that 
only 17 consulted a doctor immediately. Immediate 
pain is severe but subsides quickly. Stiff neck, 
numbness, arm-hand numbness or spasm, etc., are 
also common symptoms. One cannot rely upon 
patient complaints, but must have a good diagnostic 
roentgen study. This may include laminagraphy, 
especially as a follow-up to evaluate callus formation. 

Treatment of this series of patients was varied. 
In only 1 was Albee’s fusion operation performed. 
Osgood, Lund, and Hambly think that immobiliza 
tion in plaster is sufficient treatment with a cast 


placed over the head and down to the lower thorax 
for a period of three months. Skeletal traction with 
Crutchfield tongs is also advocated. Conservative 
treatment should be attempted, with complemen 
tary operative treatment of those fractures which 


show no tendency to heal and of redislocated frac 
tures. Charbonnel and Sicard regarded redislocation 
as the sole indication for surgical intervention. 

Redislocation is the greatest complication and 
accounted for recurrence of symptoms in 2 patients 
in the author’s series. In both cases the initial treat 
ment had been neglected. Again, this emphasizes 
the importance of early conservative treatment. 

Of the 18 patients stil! living, 8 were found to have 
pseudarthrosis. These patients had been immobi 
lized for an average of six weeks compared to eleven 
weeks for the patients w ith well-healed fractures. 

The author demonstrates that fracture of the 
odontoid, if adequately treated, does not constitute 
a vital risk, nor does it cause any appreciable dis 


ability. —David C. Alftine, M.D 


KELSON, BENJAMIN, FLEISCHNER, FELIX G., 
MecDona tp, Joun R., and Rapin, CoLEMAN 
B. Some basic principles in the diagnosis of 


chest diseases. Radiology, Nov., 1959, 73, 
740-748. (Address: B. Felson, Cincinnati 
General Hospital, Cincinnati 29, Ohio.) 

This paper is presented as a panel discussion in 


question and answer form, covering only certain 
aspects of the following topics: calcification in “‘coin” 
lesions, cavitation within “‘coin”’ lesions, Kerley’s 
B lines, intrapulmonary vessels, pleural fluid, and 
honeycomb lung. Only the answers are summarized 
without attempting to identify the speaker. 

“Coin” lesions with large central calcification or a 
concentric calcified ring should not be excised be- 
cause there is no tendency for this type of lesion to 
spread. However, lesions having a small area of 
central calcification with considerable noncalcified 
tissue about it and evidence of increased size on 
subsequent examination should be resected; some of 
these lesions are actively inflammatory, such as a 
blocked tuberculous cavity; or they may be carci 
nomas, particularly if one or more calcific deposits 
ire observed near the periphery of the nodule indi 
cating the possibility of an earlier calcium deposit 
having been engulfed by the malignant tumor. 
Calcium deposition in the necrotic areas within 
granulomas or malignant tumors is probably de 
pendent on the pH of the tissues. Calcium may also 
be deposited in a cartilage-containing lesion. It is 
often found in the lungs in hyperparathyroidism and 
in other conditions associated with elevated blood 
calcium, but it is probably not demonstrable on the 
chest roentgenogram in these conditions. Squamous 
cell carcinoma is essentially the only type of pri 
mary cancer of the lung in which central cavitation 


develops; it is seen only occasionally in metastatic 
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carcinoma or sarcoma. In primary cavitary carci- 
noma, tumor cells line the cavity and there is no 
central necrosis as a result of “outgrowing its blood 
supply.” Cancer is suggested in cavitating lesions if 
the wall of the cavity is thick and the lining irregular 
and shaggy; however, a thin-walled cavity may some 
times occur. If the cavity is eccentric or if more than 
one cavity is seen, or if a thin-walled cavity slowly 
enlarges, one should suspect carcinoma. A notch or 
indentation sometimes seen on the surface of a 


malignancy. 

Kerley’s B lines, or septal lines, correspond to the 
interlobular septa made visible by certain disease 
processes. If they are constant and unchanging in 
appearance, they indicate the deposition of hemo- 
siderin along the interlobular septa, or inert ducts, 
or the occurrence of fibrosis as a result of silicosis or 
interstitial pneumonia. If they are transient or 
rapidly change in number or width, they indicate 
interstitial edema in the areolar tissue of the septa, 
commonly encountered in mitral valvular disease and 
other cardiac conditions producing pulmonary ve- 
nous hypertension. Dilated lymph vessels play a 
negligible role in their formation except in cases of 
lymphangitic metastases. 

Differentiation between pulmonary arteries and 
veins is possible only in some cases. The so-called 
ischemic area of pulmonary embolism is seen only 
rarely. The roentgen diagnosis of pulmonary artery 
undercirculation is not reliable unless the changes are 
extreme, since the normal variation of the pulmonary 
vessels is so great. Arterial overcirculation is more 
easily seen. 

Free pleural fluid tends to collect in dependent 
portions of the chest because the lung is lighter and 
thus tends to float on top of the fluid; however, 
portions of the lung may show an increased tendency 
to collapse because of multifocal partial obstruc- 
tions within it. As the lung retracts the negative 
pressure thus created attracts the fluid as to a 
pocket. Since the relative retractive tendency of the 
individual lobes may vary from case to case, differ- 
ent roentgen patterns of free fluid may occur, simu- 
lating lobar loculated fluid peripherally, along the 
mediastinum, and in the interlobar fissures. 

Honeycomb lung appears in its roentgen mani- 
festation as multiple dilatations of the small bronchi. 
It may occur in diffuse eosinophilic granuloma of the 
lung, congenital adenomatoid malformation, sarcoi- 
dosis, tuberous sclerosis, scleroderma, and also idio- 


pathically.— Walter H. Farvis, Fr., M.D. 


Wier, James A. Congenital anomalies of the 
lung. Ann. Int. Med., Feb., 1960, 52, 330 
348. (From Pulmonary Disease Service, 
Fitzsimons Army Hospital, Denver, Colo.) 


The author’s first case, that of a young male with 
anomalous lack of filling of the left pulmonary 
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artery associated with cystic disease of the left 
lung, previously diagnosed as tuberculosis, illus 
trates the purpose of his article, 7.e., that knowledge 
of the more common congenital anomalies of the 
lung will aid in the prevention of errors in diagnosis 
and in the subsequent management of pulmonary 
pathology. 

The first section of the article presents a very 
brief review of the more salient aspects of the embry- 
ologic development of the lung and its structures. 

The main body of the report separates congenital 
anomalies of the lung into two main groups: the 
bronchopulmonary and the vascular. In the first 
group, the most commonly occurring anomalies are 
abnormalities of lobation. Under this heading, zy- 
gous, dorsal, and inferior accessory lobe formations 
are classified, along with incomplete and absent 
fissure lines. The second group comprises abnormal- 
ities of the bronchi. Here, tracheal diverticula, 
accessory bronchi, and solitary and multiple cystic 
disease are placed. In a third subgroup, abnormal- 
ities of lung parenchyma, aberrant lung tissue, 
accessory lungs, and agenesis of the lung are con- 
sidered and illustrated with appropriate cases. 

A brief description of Kartagener’s syndrome, 
pulmonary arteriovenous fistula, anomalous pul- 
monary arteries, and absence of the pulmonary 
artery is also given. 

Eight case reports are used to illustrate the more 
common congenital anomalies of the lungs.—William 
W. Foule, M.D. 


Erpétyt, J., and Oxrods, A. Uber die durch 
Kmaileinatmung bewirkten Erkrankungen. 
(Diseases caused by inhalation of enamel.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen u. d. 
Nuklearmedizin, Mar., 1960, 92, 235-246. 
(Address: J. Erdélyi, Koranyi S. t. 2/a, 
Budapest VIII, Hungary.) 


Pneumoconiosis caused by inhalation of enamel 
dust was first described in 1940. So far, however, 
there has been a lack of follow-up records and 
autopsy findings. The authors now report a case 
which they have observed over a period of twenty 
years. 

The patient was a female, aged thirty-six, who 
was first seen in 1939 with a history of enamel dust 
inhalation of fourteen years’ duration. Her symp- 
toms were exertional dyspnea, recurrent bronchitis, 
palpitation and chest pain for ten years. 

Roentgenograms of the chest revealed bilateral 
hilar lymphadenopathy with egg shell calcifications, 
also interstitial fibrotic changes in the lower two 
thirds of both lungs with an interwoven honeycomb 
pattern and small nodular as well as submiliary 
infiltrations. The heart was slightly enlarged to the 
left. 

Thirteen years later, without additional dust ex- 
posure, the pulmonary infiltration showed marked 


| | 
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progression on the follow-up chest roentgenogram. 
Large nodular and patchy densities were now seen 
in both lungs; hilar lymphadenopathy was more 
and the heart appeared 
larged to the left and also a little to the right. 

After five more 
marked exertional dyspnea, also morning cough and 
expectoration, and tachycardia. Roentgenograms of 
the chest showed further increase of the patchy 
pulmonary densities up to plum and apple size. 
Cardiac enlargement was marked at this time and 
affected mostly the right ventricle and 
Death ensued one year later following an appen- 
dectomy. The terminal signs were pulmonary in 
sufficiency and right heart failure. 

At autopsy, both lungs showed fibrotic infiltra- 
tion with scarring and pleural thickening. Chalky 
fibrotic 
masses. Histologic study revealed extensive phago- 
cytosis of enamel dust which had migrated beyond 
the alveolar membranes to the regional and medias- 
tinal lymph nodes. Hyalinization and necrosis of 


pronounced, more en- 


years, re-examination revealed 


atrium. 


foreign particles were noted in the large 


tissues were prominent features, especially in the 
grossly enlarged lymph nodes. Pulmonary blood 
vessels were markedly narrowed by the fibrotic 
tissues. 


The findings in this case were similar to those in 


pneumoconiosis due to silica dust. Tuberculosis 
can be excluded on the basis of marked lymph- 
adenopathy with egg shell 

distribution of the | 


fields. Other simulating conditions are asbestosis, 


calcifications and the 
esions toward the lower lung 
bronchiolitis 


talcosis, pulmonary congestion and 


obliterans.— Ernest Kraft, M.D. 


SNIDER, THomaAs H., WILNER, FREEMAN M., 
and Lewis, Benyamin M. Cardiopulmonary 
physiology in a case of pulmonary alveolar 
proteinosis. 4nn. Int. Med., June, 1960, 52, 
1318-1328. (Address: T. H. Snider, 204 West 
Elm Avenue, Monroe, Mich.) 


The entity, pulmonary alveolar proteinosis, was 
first described by Rosen, Castleman and Liebow in 
1958. The basic pathologic defect is filiing of the 
alveolar spaces by a homogeneous proteinaceous 
material. The etiology is obscure. Alveolar capillary 
block with right heart damage has been reported in 
previous cases. The disease may 
neously or may go on to severe incapacitation and 
death. This case is presented to show the cardio- 
pulmonary pathophysiology of the disease. 

A thirty-nine year old Negro male was admitted 
to the hospital with a history of fever, chills, short 
ness of breath and back pain for several days. Chest 
roentgenograms made four and five years previously 
were negative. A roentgenogram made twenty-two 


regress sponta- 


months previously showed beginning perihilar in- 
filtrate on the left and increased bronchovascular 
markings in the right middle lobe. Subsequent chest 


36, 1§9) and Sayman 
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roentgenograms made over a period of fourteen 
months prior to admission showed progression to a 
dense, nodular infiltration with a honey-combed ap 
pearance in the medial portions of both lower lobes. 
The hilar lymph nodes characteristically were not 
enlarged. These roentgen findings are described as 
typical. 

The past history was negative. The physical ex- 
amination showed only coarse rales at both bases. 
Extensive laboratory work showed a hemoglobin of 


14 to 15 gm. but was otherwise unremarkable. The 
bacteriologic studies were essentially negative. Pul- 
monary function studies indicated the presence of 
block. Cardiac catheterization 


showed no right heart changes. A lung biopsy was 


alveolar capillary 


done; multiple gray nodules were found scattered 
throughout the tissue. The microscopic studies re- 
vealed the typical findings of alveolar proteinosis. 
The patient was treated with multiple antibiotics 
with no change in the symptoms or roentgen findings. 
Steroids were given with poor results. The symptoms 
did not progress during the sixteen months the 
patient was observed.— Barry E. Gerald, M.D. 
pit GuGLIELMO, L., and Trenta, A. Nuovo 
segno radiologico dell’infarto del miocardio. 
(A new roentgenologic sign of myocardial 
infarction.) Radio/. Feb., 1960, 46, 
113-120. (From: Istituto di Radiologia 
dell’Universita di Pavia, Pavia, Italy.) 


med., 


The roentgenologic diagnosis of myocardial infarc- 
tion is rather difficult, in particular in the acute 
stage of the disease. Up to now the diagnosis was 
based on the demonstration, either by simple fluoro- 
scopic observation or by electrokymographic studies, 
of an abnormal behavior of the cardiac contractions 
Levene and Lowman 
(Roentgen localization of myocardial damage re- 
sulting from coronary artery disease. Radiology,1941, 
A new sign in the diagnosis 
and myocardial 
1956, 67, 242) have analyzed and dis- 


in the area involved. Only 


of cardiac infarction. 
Radiolo 


cussed possible morphologic changes of the cardiac 


aneurysm 


configuration, 

The authors describe in this paper a particular 
morphologic change which they observed in a large 
number of cases of myocardial infarction. Studies 
of the anatomy and physiology of the left ventricle 
have demonstrated that the ventricle can be divided 
into two functionally clearly separated segments: 
the outflow segment and the inflow segment. The 
first has the power to force the blood from the 
ventricle into the aorta, while the second receives the 
blood from the left atrium. The first is limited by 
the anterior wall of the ventricle and by the anterior 
portion of the interventricular septum and is situ- 
ated between the apex of the heart and the aortic 
valve. The inflow segment is located posteriorly and 
is limited by the posterior wall of the ventricle and 
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the adjacent portion of the interventricular septum, 
and is situated between the mitral valve and the 
apex of the heart. 

In myocardial infarction the authors have noted 
an enlargement of the inflow segment of the left 
ventricle without any evidence of enlargement of 
the outflow segment; however, this happens only 
when, in a case of occlusion of one or more of the 
coronary branches, there is a localized myocardial 
insufficiency without, first, the stage of ventricular 
hypertrophy. 

Eighteen cases of myocardial infarction have been 
studied roentgenologically during the various stages 
of the disease. In all, the clinical picture and the 
electrocardiographic findings were unequivocal. 
Twelve demonstrated very definitely the 
enlargement of only the inflow segment of the left 
ventricle. In this group of patients, 7 had also an en- 
largement of the left atrium. In 2 cases the roentgen 
findings were those of diffuse myocardiosclerosis with 
enlargement in foto of the heart and dilatation of the 
aorta, which was elongated and had atheromatous 
plaques. In 4 cases the roentgen findings were not 
contributory 

It appears from this study that the roentgen 
findings of localized myocardial insufficiency are 
more evident in the acute stage, soon after the myo- 
cardial infarction occurs, and then slowly diminish 
and disappear in a few years. 


cases 


The sign described was seen more frequently in 
cases in which the infarction involved the anterior 
wall of the heart and the anterior portion of the 
interventricular septum. It was quite rare in patients 
with myocardial infarction of the posterior wall of 
the heart and the posterior portion of the interven- 
tricular septum. 

The frequent enlargement of the left atrium is 
easily explained by the left ventricular myocardial 
insufficiency with secondary inability to expel the 
normal volume of blood into the aorta, causing 
subsequent stagnation of the blood in the left atrium 
and, ultimately, dilatation.—/. F. Govoni, M.D. 


ABDOMEN 


GuarescuHl, B., and Coucourpg, F. Diag- 
nostica differenziale radiologica delle rac- 
colte gassose della regione subfrenica destra. 
(Roentgenologic differential diagnosis of 
gaseous collections in the right subphrenic 
region.) Radiol. med., Mar., 1960, 46, 256- 
282. (From: Istituto di Radiologia dell’Uni- 
versita di Milano and Istituto di Radiologia 
dell’Universita di Pavia, Italy.) 

The correct evaluation of a collection of gas in the 
right subphrenic area can be at times quite intri- 
guing. The authors in this study review the various 
pathologic conditions which might be responsible for 
the presence of such gas. 
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They consider the right subphrenic region to be 
the space between the diaphragm and the transverse 
mesocolon. The upper border is delimited by the 
right diaphragm, the outer border by the inferior 
portion of the lateral wall of the chest which con- 
tinues in the lateral wall of the abdomen. The media! 
border is the imaginary line tangent to the spinous 
processes of the vertebrae. The lower border is 
the upper contour of the large bowel. 

The roentgen findings of this region in normal indi- 
viduals after standard procedures and following 
pneumoperitoneum or presacral air insufflation are 
described. 

Reviewed and discussed are the roentgenologic 
signs personally observed in cases of diaphragmatic 
interposition of the cecum and ascending colon of a 
large diverticulum of the small bowel, a diverticulum 
of the duodenum, subphrenic abscess, air in the 
extrabiliary system, and echinococcus cyst of the 
upper portion of the liver. Also presented are the 
roentgenologic findings observed in several other 
abnormalities reported by various authors.—A. F. 
Govoni, M.D. 


Jounstone, S. Observations on the 
radiologic anatomy of the oesophagogastric 
junction. Radiology, Oct., 1959, 73, 501-510. 
(Address: General Infirmary at Leeds, Leeds, 
England.) 


On the basis of pressure studies there is little 
doubt that there is an internal sphincter mechanism 
in the lower esophagus which extends over a seg- 
ment of varying length, probably 2 to 3 cm. on an 
average. Within this segment the pressure waves 
change abruptly from the abdominal to the thoracic 
type, indicating the presence of a sphincter mecha- 
nism. Evidence of sphincteric action may be seen 
occasionally in conjunction with a hiatus hernia. 
The roentgenologic appearance is that of a con- 
tracted segment about 2 cm. long, clearly defined 
from the wider channel above and the herniated 
stomach below, indicating that it can function inde- 
pendently of the diaphragm. 

Sanchez, Kramer, and Ingelfinger conclude, on the 
basis of their studies, that the terminal one-eighth 
of the esophagus has a swallowing complex differing 
from the rest of the esophagus. As the positive wave 
approaches the cardia, it slows down and terminates 
at the junction of the two zones. This is the esti- 
mated position of the inferior esophageal sphincter 
and forms the upper boundary of Lerche’s gastro- 
esophageal vestibule, formerly. called the cardiac 
antrum. The lower boundary, at the junction with 
the stomach, is now known as the constrictor cardiae. 
Laimer has demonstrated anatomic differences in 
the arrangement of the muscle bundles in the last 
few centimeters of the esophagus. This difference of 
musculature probably explains why the terminal 
esophagus acts differently from the rest of the organ. 
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Roentgenologic methods of testing the functional 
capacity of the cardia provide a very efficient diag- 
nostic tool. The repeated demonstration of reflux 
into the esophagus is such a reliable sign of incom- 
petence that it should be possible to distinguish 
between hernia and vestibule. 

The diaphragm does have a constricting effect on 
the esophagus. This is demonstrated roentgenolog- 
ically when the final pressure wave tries to clear 
barium out of an esophagus occluded by a tightly 
contracted diaphragm. The resulting, artificially 
produced, pouch formation is known as the phrenic 
ampulla. Gastric mucosa frequently extends into the 
lower esophagus. A well-developed vestibule may, 
therefore, have a partial or complete gastric mucosal 
lining. It may be assumed that the cardia functions 
normally because the phrenoesophageal ligaments 
maintain the intrinsic sphincter segment in correct 
relationship to the crura. The factors which prevent 
reflux are: (a) the diaphragm, (b) the angle at which 
the esophagus joins the stomach, maintained by the 
right crus and the sling fibers of the internal oblique 
muscle, and (c) the intrinsic sphincter mechanism of 
the vestibule. 

There is a need for continued study of the anatomy 
and physiology of the distal esophagus by roentgen- 
ologic methods, endoscopy and pressure studies. 


A.W. Sommer, M.D. 


NatuHan, M. H. Diagnosis of esophageal varices 
by a new radiologic method; a preliminary 
report. Radiology, Nov., 1959, 73, 725-732. 
(Address: Gerald Champion Memorial Hos- 
pital, Alamogordo, N. M.) 


The early diagnosis of esophageal varices is impor- 
tant. Higgins noted that 84 per cent of patients 
entering the hospital complaining of hematemesis 
died of hemorrhage. Patek found that 50 per cent 
of the patients with Laennec’s cirthosis were dead 
within one year of the onset of hemorrhage. Shull’s 
experiences reveal that only 37 per cent of 180 cir- 
rhotic cases were alive one year after the diagnosis 
of esophageal varices was established. Use of the 
Sengstaken tube and the relatively new surgical 
methods, especially the portacaval and splenorenal 
shunts, may improve the statistics. 

If the three methods of examination of the esopha- 
gus are compared, it is apparent that esophagoscopy 
is the most accurate, that roentgen examination is 
the most convenient, and the splenography is less 
accurate than esophagoscopy and no more. accurate 
than the conventional roentgen examination. Eso- 
phagoscopy is not used as frequently as it should be. 
Physicians are reluctant to use this method even 
though the morbidity rate due to hemorrhage and 
perforation is only 2 per cent and the mortality rate 
is 0.§ per cent or less. Also, many patients refuse to 
undergo the examination. Although roentgen exam- 
ination is accepted by both patient and physician, 
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there is the disadvantage of the low percentage of 
When examinations of 172 patients by 
three different radiologists in three separate uni- 
versity centers were compared by Brick and Palmer, 


ly 22 


accuracy. 


they found that the over-all accuracy was on 
per cent of those cases that could be diagnosed by 
es¢ yphagoscopy 

When the actual procedures used by radiologists 
in the examination of the esophagus are analyzed, 
it is noted that the main objective is to attempt to 
accentuate the roentgenographic appearance of the 
varices by greater distention of the veins in the 
lower esophagus. Although these methods have a 
good physiologic basis, they have not been of great 
practical value. The Valsalva and Miiller maneuvers, 
the use of the inspiratory and expiratory phases of 
respiration, suspended respiration with the patient 
standing, prone, supine, and in a 60° Trendelenburg 
position, and abdominal compression have all been 
recommended. Thick and thin barium suspensions 
are used with the esophagus filled and also with it 
partially coated. There are conflicting recommenda- 
tions as to which method or combination of methods 
is best. However, since the varices change from one 
moment to the next, multiple roentgenograms taken 
with the patient in the same position or projection 
of the esophagus on films at go° to each other appear 
to be of great importance. Greater interest in this 
disease and greater effort to demonstrate varices 
have improved the diagnostic accuracy. 

In view of the fact that with increased pressure 
in the portal system esophageal varices may occur 
in the lower third of the esophagus, the author 
decided that, by using some method to increase 
resistance to the flow of blood in the veins near the 
juncture of the mid- and distal thirds of the esoph- 
agus, the distal veins would distend and be more 
easily visualized. To investigate this possibility the 
author describes the procedure he used and the 
results. A double lumen tube with a balloon attached 
to its distal end was passed through the mouth or 
nose to a point immediately below the junction of 
the middle and lower third of the esophagus. The 
balloon was distended with air to a pressure of 650 
mm. of water. This overcomes the highest expected 
esophageal venous pressure. Barium was instilled 
through the tube into the distal esophagus below 
the balloon. Vomiting, which was a frequent com- 
plication of this procedure, was alleviated by use of 
pontocaine spray of the pharynx, 50 mg. thorazine 
intramuscularly, and s0 to mg. demerol in- 
tramuscularly, and by passing the tube through 
the nasal rather than the oral passage. This pro- 
was in 27 examinations on 24 pa- 
tients. The presence of varices was confirmed in 


100 


cedure used 
$ cases (by surgery in 4, by esophagoscopy in 1) 
and their absence in 5 (by surgery in 3, by esophagos- 
copy in I, by postmortem examination in 1). In 14 
cases, surgery was not performed and there was no 
follow-up. No false positives were obtained, and as 
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yet there have been no false negatives. The accuracy 
of this approach, compared to conventional roent- 
genographic examination, was demonstrated in 3 in- 
stances where the balloon technique was positive 
after conventional roentgen examination had been 
negative. The accuracy of this method has not been 
compared to that of esophagoscopy.—W. M. Mc- 
Bride, M.D. 


CHANDLER, G. N., Cameron, A. D., Nunn, 
A. H., and Srreet, D. F. Early investiga- 
tions of haematemesis. Gut, Mar., 1960, 7, 
6-13. (From: Departments of Gastroen- 
terology and Radiology, Central Middlesex 
Hospital, London, England.) 


Decisions as to the correct treatment of the patient 
with hematemesis most often depend on clinical 
judgement, and there is need for a method of investi- 
gation that will yield reliable diagnostic information 
in the acute stages of illness. Acute peptic ulcer 
normally responds well to medical treatment. There 
is mounting recognition of the role of surgery in the 
treatment of bleeding chronic peptic ulcer. 

The authors feel that correct early diagnosis of 
the cause of hematemesis and melena is best achieved 
by a combination of gastric aspiration, gastroscopy, 
and barium meal examination in the ward. Hourly 
gastric aspirations are carried out on the day of 
admission and are studied for blood staining and 
acid contents. Gastroscopy is carried out under local 
anesthesia on the second day. This is followed by the 
administration of four ounces of barium suspension 
by mouth and subsequent roentgenography, using 
the portable roentgen-ray machine at the bedside, 
with the patient in the right lateral, right anterior 
oblique, right posterior oblique and anteroposterior 
positions. 

One hundred and two unselected and consecutive 
patients were studied by these methods and the 
results were analyzed. It was found that accurate 
diagnoses were made in 80 per cent of cases of acute 
ulcer, duodenal ulcer or gastric ulcer, compared with 
only 42 per cent accuracy when the diagnosis was 
based on the history of illness and the results of 


Arthur E. Childe, M.D. 


previous investigation. 


MenpL, Kart, and SHarp, Mary E. Redun- 
dant duodenal mucosal folds and retrograde 
prolapse through the pylorus. Brit. ¥. Radio/., 
Jan., 1960, 33, 36-42. (From: Morriston 
Hospital, Swansea, Wales.) 

The authors have reported in some detail 2 cases 
of congenital hypertrophic duodenal mucosal folds. 
The first case, surgically proved, was a woman fifty- 
nine years of age, with an eighteen month history of 
pyloric obstruction and hemorrhage. At operation, 
three hypertrophic mucosal folds were found in the 
supra-ampullary part of the descending duodenum. 
Histologically, the lesion consisted of excessive tis- 
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sues wrongly arranged and described as a hamar 
toma. The proximal fold showed a slight retrograde 
prolapse through the pylorus. The second case was 
an accidental discovery in a girl eighteen years of 
age without digestive symptoms. The roentgeno- 
graphic findings consisted of a sheet-like lesion 
attached to the anterior wall about 1 cm. above the 
ampulla of Vater. This lesion is presumed by the 
authors to represent a congenital incomplete dia- 
phragm, a mucosal valve involving half of the duo- 
denal circumference. 

Benign polypoid lesions of the duodenum are ex- 
tremely rare. Roentgenographically, they present as 
filling defects with a smooth rounded appearance and 
without destruction of the surrounding mucosa. If 
pedunculated, they may show a considerable mobil- 
ity during fluoroscopic examination. In the differ- 
ential diagnosis, one must consider inflammatory 
polyps, pancreatic rests, and enterogenous cysts. In 
view of the findings in the first case reported here, 
the possibility of polypoid folds of redundant hyper- 
trophic mucous membrane must also be included in 
the differential diagnosis. 

The authors also give a brief review of the litera- 
ture and an etiologic hypothesis in regard to the 
formation of redundant hypertrophic duodenal mu- 
cosal folds and the more common types of duodenal 
diaphragms.—Raul Gonzales, M.D. 


NaisH, J. M., Capper, W. M., and Brown, 
N. J. Intestinal pseudo-obstruction with 
steatorrhoea. Gut, Mar., 1960, 7, 62-66. 
(From: Southmead Hospital, Bristol, Eng- 
land.) 

A hitherto undescribed syndrome is recorded. 
One case is described in detail and the pertinent 
findings in several similar cases are mentioned. The 
features are gross overactivity of the small bowel 
with episodes of obstruction (without any apparent 
mechanical factor) and steatorrhea. 

The patient in question began to have abdominal 
symptoms of pain and discomfort at the age of 
twenty-four years. Two laparotomies were performed 
in the next twelve years due to severe attacks of 
pseudo-obstruction, subsequent episodes were con- 
trolled by intravenous therapy and intestinal suc- 
tion. Roentgenography repeatedly showed multiple 
distended small bowel loops and there was visible 
and audible peristalsis. On histologic examination 
the most striking feature was the thickness of the 
inner circular muscle coat. 

The authors are unable to explain the reason for 
the increased but ineffective peristaltic activity of 
the small intestine. There was no loss of ganglion 
cells and no evidence of excess quantities of a 
chemical substance such as serotonin.—Arthur E. 


Childe, M.D. 


MarsHak, RicHarp H., Wotr, Bernarp S., 
and ExrasopH, Joan. Segmental colitis. 
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Radiology, Nov., 1959, 73, 707-716. (Ad- 
dress: R. H. Marshak, The Mount Sinai 
Hospital, New York, N. Y.) 

Segmental colitis is defined as a chronic, nonspe- 
cific inflammatory process involving a limited portion 
of the colon. Since there appear to be two fairly dis- 
crete, clinical, roentgenologic and pathologic entities, 
the terms ‘‘segmental ulcerative colitis” and 
mental granulomatous colitis” have been employed. 
One hundred and forty-six cases of segmental colitis 


“ 
seg- 


have been studied, exclusive of those with isolated 
involvement of the rectum and sigmoid. While this 
report represents a preliminary attempt to distin- 
guish these two forms on a roentgenologic basis, suf- 
ficiently well established criteria for differentiation to 
permit an unequivocal diagnosis in many instances 
have not as yet been attained. 

Segmental ulcerative colitis resembles diffuse ul- 
cerative colitis in its clincal, pathologic, and roent- 
genologic findings except for its limited distribution. 
Segmental granulomatous colitis is less well under- 
stood. Some pathologists regard this condition as a 
chronic form of ulcerative colitis, while others con- 
sider it to be regional enteritis of the colon. Some 
suggest that it may be an entirely separate disease. 
For the following reasons the authors believe that 
this entity represents a regional enteritis of the 
colon: (1) the microscopic changes are frequently 
similar; (2) the association with regional enteritis is 
frequent; and (3) following operation, recurrences 
are usually in the small bowel in the form of regional 
enteritis. 

It is felt that the differentiation 
mental ulcerative colitis and segmental granulom- 


betw een seg- 


atous colitis is important because: (1) granuloma- 
tous colitis rarely spreads without operation; (2) 
fistula formation is more common in granulomatous 
than in ulcerative colitis; (3) acute fulminating epi- 
sodes with marked dilatation of the colon, perfora- 
tion, and peritonitis are rare in granulomatous 
colitis; (4) granulomatous colitis is frequently asso- 
ciated with regional enteritis; (5) carcinoma super- 
imposed upon granulomatous colitis has not as yet 
been observed; and (6) recurrences following opera- 
tion vary in location and nature according to the 
initial disease; for instance, following granulomatous 
colitis, the recurrence is usually in the nature of 
regional enteritis adjacent to the stoma.—Donald N. 


Dysart, M.D. 


RoseENBERG, LEE S., and Fine, Arcute. Fatal 
venous intravasation of barium during a 
barium enema. Radiology, Nov., 1959, 73, 
771-773. (Address: L. S. Rosenberg, The 
Jewish Hospital, Cincinnati 29, Ohio.) 

That the barium enema examination is not a pro- 
cedure without risk is illustrated by the following 
case report. A seventy-three year old white disor- 
iented female was admitted for study of a right 


Abstracts of Radiological Literature 


1157 


lower quadrant mass, and a Bardex catheter was 
inserted in order to do a colon examination. The 
barium seemed to be entering the rectum normally 
when suddenly it appeared to go in multiple direc- 
tions and then sweep cephalad. The enema was 
stopped, and immediate fluoroscopy of the chest 
showed a large amount of opaque material in the 
right side of the heart and pulmonary arteries. The 
patient stopped breathing and died within a minute 
or so of the accident. Attempts at artificial resuscita- 
tion failed. Roentgenograms made immediately post 
mortem showed barium in the perirectal space, the 
inferior vena cava, the hepatic and renal venous 
systems, the right side of the heart and the pulmo- 


examination 
revealed no masses or tears in the rectum. Autopsy 


lary arteries. Postmortem digital recta 


was not obtained. It is believed that in some manner 
the barium entered the perirectal tissue and then 
broke into a hemorrhoidal vein. 

One other case similar to this one has been re- 
ported. 
patient, who died within four or five minutes after a 
barium enema study, with massive barium embolism, 
An autopsy was performed and no cause could be 
found for the entry of the barium into the venous 


Moore, VD. 


4 Bardex catheter was also used on this 


system.— 7. C. 


LANG, Joun J. (St. Louis, Mo.) Nonoperative 
biliary tract roentgenography. G.P., May, 
196 27, 56-95. 


Jy 


This article reviews biliary tract roentgenography 
in general, with particular emphasis on the practical 
conclusions of interpretation and on the meaning of 
nonvisualization with nonbiliary diseases. The anat- 
omy and physiology of the gallbladder and the his- 
tory of its visualization are discussed. 

Oral cholecystography is the 
evaluating 


method of 
gallbladder function since the medium 
must be concentrated by the gallbladder to be 
visualized. The major pitfall is that the medium 
must traverse the gastrointestinal, circulatory, and 
hepatobiliary systems before reaching the gallbladder 


best 


and abnormalities of these can influence visualiza- 
tion. Other disadvantages include irritation of the 
gastrointestinal tract, the relatively long time re- 
quired for the examination, and the unpredictable 
visualization of the bile ducts, especially when the 
gallbladder has »een removed. Advantages are th 
ease of administration, lack of systemic toxicity, 
lower cost and reliability of results. 

In general, the patient should have a normal or 
high-fat meal to empty the gallbladder sometime 
during the previous twenty-four hours before the 
examination. Best visualization occurs ten to twelve 
hours after administration of the contrast medium. 
The value of an “after fat” film is to show small 
stones or other defects that cannot be seen on other 
films. The causes of nonvisualization other than gall- 
bladder disease are: removal of the gallbladder; 


anomaly of position; opaque medium not taken; 
gallbladder stimulant taken before examination; 
physiolgic stasis; severe liver disease: obstruction of 
hepatic or cystic ducts; pyloric obstruction; intes- 
tinal obstruction; small bowel disease; pancreatic 
disease; vomiting or diarrhea; pernicious anemia (?); 
lactation (last two trimesters of pregnancy also?); 
diabetes; exophthalmic goiter; esophageal divertic- 
ulum, achalasia, etc.; and, other abdominal dis- 
eases with peritoneal irritation. 

Intravenous cholecystography and cholangiog- 
raphy supplement but do not replace oral cholecys- 
tography. The method gives no information regard- 
ing the function of the gallbladder since it is dense 
enough to be visualized without concentration by the 
gallbladder. In addition, the disadvantage of in- 
creased cost and of potentially serious systemic 
reactions to its administration restrict its use to 
selected circumstances. Visualization of portions of 
the renal collecting systems is seen in 60 per cent 
about ten minutes after injection and in equal fre- 
quency in patients with and without impaired hepatic 
function. This is not an indication of hepatic disease. 

Visualization of the bile ducts is one of the main 
advantages of the intravenous method. Filling de- 
fects in the ducts are presumptive evidence of com- 
mon duct stones. There is a time-density relationship 
in which a normal unobstructed duct shows a de- 
crease in density or total amount retained at the 
120-minute examination as compared to the 60- 
minute examination. A partially obstructed duct will 
show an increase in density or amount or both. 

Intravenous cholecystocholangiography is of aid in 
the differential diagnosis between cholecystitis and 
pancreatitis when the common bile duct visualizes. 
With nonvisualization of both the gallbladder and 
the common duct, no attempt at differential diag- 
nosis can be made since both pancreatitis and cho- 
lecystitis can cause this. Visualization of both the 
common bile duct and the gallbladder is presumptive 
evidence of no acute cholecystic disease, and pan- 
creatitis is the probable diagnosis. Visualization of 
the common bile duct, but not the gallbladder, is 
evidence of cystic duct obstruction, and cholecystitis 
is the probable diagnosis. 

The definite occurrence of abnormal visualization 
by oral cholecystography is almost certain indication 
of gallbladder disease, while a normal cholecysto- 
gram almost certainly excludes gallbladder disease. 

Nonvisualization of the gallbladder with visualiza- 
tion of the biliary ducts almost invariably means 
absence or disease of the gallbladder when the intra- 
venous method is used. However, visualization of the 
gallbladder does not exclude disease, but only indi- 
cates patency of the cystic duct and the absence of 
acute inflammation. 


If the common bile duct measures more than 15 
mm. in its greatest diameter, some degree of obstruc- 
tion is almost undoubtedly present. 

The time-density relationship is of value in the 
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diagnosis of partial obstruction of the common bile 

duct, especially in those cases in which the duct is not 

definitely enlarged. 

Pancreatitis, peritonitis and abdominal trauma 
may cause nonvisualization of a normal gallbladder 
in some cases up to three months after onset. Abnor- 
mal examinations occurring within this time should 
be repeated before the gallbladder is considered 
diseased.—Roscoe EF. Miller, M.D. 

WHITEHOUSE, WALTER M., and Fink, Howarp 
E., Jr. A controlled comparative statistical 
study of orabilex and telepaque in cholecys 
tography. Univ. Michigan M. Bull., July 
1959, 25, 238-242. (From: Department of 
Radiology, University of Michigan Medical 
Center, Ann Arbor, Mich.) 


The ideal comparative evaluation of a new proce- 
dure in medical practice is comprised of four essential! 
features: (1) the cases should be effectively random- 
ized; (2) the interpretation of the results should be 
done on a “blind”’ basis, 7.z2., without knowledge on 
the part of the interpreter; (3) the number of cases 
should be large enough to give statistically significant 
results; (4) the results should undergo strict statisti- 
cal evaluation to separate significant from insignifi- 
cant findings. 

The authors made a “blind” comparative statisti- 
cally significant study of 1,000 patients for the 
comparison of orabilex in a 4.5 gm. dosage with the 
currently used telepaque in a 2 gm. dosage. From the 
data obtained, the authors observed: 

(1) In spite of the larger dose employed, fewer 
patients with side effects were encountered with 
orabilex than with telepaque. Although a slight 
increase in nausea and miscellaneous side effects oc- 
curred with orabilex, there was marked decrease in 
diarrhea and dysuria. 

(2) Comparison of the density of gallbladder 
shadows indicated a significant decrease in faint 
visualization and an increase in the combined good 
and excellent visualization with orabilex. 

(3) No significant difference in the demonstration 
of calculi was observed. 

(4) A significant increase in duct visualization was 
found with orabilex. Ducts were occasionally par- 
tially visualized without fat feeding. 

(5) With orabilex the incidence of colonic residue 
was less, and the residue had a different appearance, 
being more homogeneously mixed with fecal material 
rather than punctate or coalescent. 

(6) In general, this statistical study confirmed the 
advantages of orabilex suggested by previous pre- 
liminary studies, although our results varied in"some 
details relating to dosage and control groups. 

(7) By the dual criteria of patient comfort and the 
efficacy of gallbladder demonstration, orabilex now 
appears to be the cholecystographic medium of 
choice, 
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(8) Further investigation of the efficacy of a 
smaller dosage of orabilex (3 gm.) is indicated. 


Roscoe E, Miller, M.D. 


CraMER, WERNER. Radiomanometrie mit Uro- 
grafin. (Radiomanometry with urografin.) 
Réntgen Blatter, June, 1960, 7}, 177-181. 
(From: Chirurgische Abteilung des Stadt- 
ischen Rudolf-Virchow- Krankenhauses, Ber- 
lin, Germany. 

Urografin 60 per cent in a 1:1 dilution of a 0.9 per 
cent saline solution was of exceptional value during 


61§ intraoperative radiomanometric examinations of 


the bile ducts. The contrast medium was generally 
well tolerated with neither the bile ducts nor peri- 
toneum being harmfully affected. Thus, the mano- 
metric examinations were carried out without any 
difficulty and the roentgenograms obtained were of 
good quality.—Eckart Schackow, M.D. 
pE ALBERTIS, P., and GANbDOoLFo, E. Studio 
stratigrafico di addominali 
(con particolare riguardo all’impiego della 
stratigrafia assiale trasversa e della tecnica a 
sfumatura pluridirezionale). (Stratigraphic 
study of abdominal new-growths [with par- 
ticular attention to transverse axial and 
pluridirectional stratigraphy].) Radio/. med., 
April, 1960, 46, 321-340. (From: Istituto di 
Radiologia dell’Universita di Genova, Italy.) 


neoformazioni 


Pneumolaminagraphy is an accepted roentgeno- 
logic procedure. Laminagraphy in the frontal and 
sagittal with 
toneum or retropneumoperitoneum has not only 
facilitated the direct visualization of the abdominal! 
organs but also of the alterations of their contours of 


projections combined pneumoperi- 


even modest degree. 

It is important to determine which type of insuffla- 
tion is preferable, 7.e., pneumoperitoneum, pneumore- 
troperitoneum or pneumostomach. The techniques 
may be used simultaneously, with the exception of 
pneumoperitoneum with pneumoretroperitoneum, 
which has been employed but is not without danger. 

The authors present and discuss the following 
cases: renal cysts and tumors, perirenal abscess, 
pancreatic tumor, angiocavernoma of the liver, and 
tumefaction of lumbo-aortic lymph nodes caused by 
Hodgkin’s disease, in which transverse axial pneumo- 
laminagraphy was particularly advantageous. 

The conclusion is reached that transverse axial 
laminagraphy is of great value in the determination 
of the development and localization of abdominal 
A. A. Blasi, M.D. 


new-growths. 


Harper, R. A. Kemp. Radiology in the diag- 


nosis of retroperitoneal tumours. C/intcal 


Radiology, April, 1960, 77, 69-79. (From: 
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Diagnostic Radiology Department, St. Bar- 
tholomew’s Hospital, London, England.) 


Tumors in the retroperitoneal space include: (a) 
those which arise from organs situated behind the 
peritoneum; and (b) those arising from less obvious 
structures, such as nervous or adipose tissue, muscle, 
embryonic structures and glands. Simple methods 
should be used to locate the site of the tumor and to 
prove that it does not arise from an intra-abdominal 
organ before more specialized techniques are em- 
ployed. Gastrointestinal and urologic studies should 


form the basis of investigation of all abdominal 
tumors which might originate from one or other of 
these tracts. 

In the author’s series, the large majority of cases 
were lymphomas, but 14 primary tumors were found, 
10 of these being sarcomata. Clinical symptoms may 
be weakness, indigestion, a feeling of fullness in the 
abdomen or an enlarging waistline without increase 
of adipose tissue. 

Plain roentgenograms of the abdomen may reveal 
any of the following features: (1) alteration in size, 
shape or position ofa kidney, or loss of outline of the 
renal shadow; (2) distortion or loss of outline of one 
or both psoas shadows; (3) areas of increased density, 
the presence of calcification, or displacement of bowel 
shadows; (4) an area of translucency, as in a dermoid 
cyst or lipoma; (5) deformity of the spine from pain 
or pressure, or due to a congenital anomaly; (6) ele- 
vation of one or both domes of the diaphragm; and 

7) deformity or loss of outline of, or apparently 
enlarged hepatic or splenic shadows. 

In the gastrointestinal tract there are certain rela- 
tively fixed points including the gastric attachments, 
the descending limb of the duodenum, the duodeno- 
jejunal flexure, the flexures of the colon, and the 
apposition of the colon and rectum to the posterior 
abdominal! wall and the sacrum. Anterior displace- 
ment of any of these relatively fixed points will indi- 
cate the retroperitoneal position of the tumors. 
Lateral displacement is also commonly seen. 

The kidney is probably the organ most commonly 
displaced by a retroperitoneal mass. The rena] func- 
tion may be very severely impaired. The ureter and 
renal vessels can become grossly stretched, kinked, 
twisted or occluded. The ureter may be displaced 
either laterally or medially without displacement of 
the kidney. 

Mesenteric masses, which often displace coils of 
intestine, may infiltrate posteriorly; or tumors arising 
behind the peritoneum may invade the mesentery. 
The posteriorly situated mass usually flattens rather 
than displaces laterally the loops of small bowel. 
Tumors arising high in the left side of the abdomen 
can very closely simulate an enlarged spleen. Tumors 
arising in the splenic region may displace the stomach 
medially, may indent the greater curvature, or may 
extend over the cardiac end and displace the stomach 
downward, 
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Lateral roentgenograms are a requisite part of the 
examination, and must be included in every gastro- 
intestinal and renal study when the least suspicion 
arises of a mass outside either the gastrointestinal or 
urinary tract. 


Samuel G. Henderson, M.D. 
GYNECOLOGY AND OBSTETRICS 


VaraparaJANn, M. G. The study of placenta in 
the Government Hospital for Women and 
Children, Egmore. Punjab M. F., Dec., 1959, 
9, 263-278. (From: Government General 
Hospital, Madras, India.) 


The author investigated Reid’s soft tissue tech- 
nique for placentography, using conventional roent- 
gen-ray equipment. The method relies on straight 
roentgenography with the fetus acting as a contrast 
medium. The principle is based on the fact that the 
placenta occupies space and, where there is no space, 
there is, therefore, no placenta, provided there is 
space available for it. In studying a patient suspected 
of placenta previa, an attempt is first made to show 
that there is no space between the presenting part 
and the brim of the pelvis, thereby excluding this 
diagnosis. If there is space between the presenting 
part and the brim of the pelvis, other conditions, 
such as a full bladder, full rectum, or soft tissue 
tumors, must be considered and excluded, if possible 

The examination consists of taking an erect lateral 
roentgenogram of the pelvis and a lateral roentgeno- 
gram of the abdomen with the patient lying on the 
right side, supplemented, on occasions, by an antero- 
posterior supine roentgenogram and oblique roent- 
genograms, all made with a differential wedge filter 
over the tube aperture. 

The author distinguishes types of placenta previa 
by location, as follows. In Type I, the mass of the 
placenta is above the brim of the pelvis, with the 
margin dipping down into the pelvis slightly and dis- 


placing the presenting part. In Type 11, the mass of 


the placenta is at the brim with the margin usually 
not extending as far as the internal os. In Type 111, 
the mass of the placenta is slightly below the brim 
with the margin probably covering the internal os. In 
Type tv, the mass of the placenta is in the pelvis. 
Thus, this roentgenologic typing is determined by the 
position of the mass of the placenta, in contrast to the 
obstetric classifications which are determined by the 
position of the margin of the placenta. Roentgeno- 
logic and clinical classifications, therefore, may not 
always agree, but the discrepancy should not be 
greater than one type. The greatest difficulty will be 
experienced in discriminating between Type 1 and no 
placenta previa, and between Types 1 and 11. 

The author concludes that the positive demonstra- 
tion of placenta previa largely eliminates the need for 


diagnostic vaginal examination with its attendant 
risks. It indicates whether cesarean section is prefer- 
able to vaginal delivery and frequently permits a 
diagnosis prior to the onset of bleeding. The roent- 
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genologic exclusion of placenta previa may be valu- 
able in differentiating accidental hemorrhage from 
placenta previa. Soft tissue placentography is such a 
simple, safe, and reliable procedure that its use spares 
the patient a prolonged, unnecessary period of hospi- 
talization when the findings are negative. 

The position of the previa part of the placenta is 
significant. The lower uterine segment projects more 
deeply into the pelvis posteriorly than anteriorly, and 
it follows that a posteriorly positioned placenta 
previa will encroach more upon the space available in 
the pelvic brim than an anteriorly positioned 
placenta previa. Consequently, the posterior pla- 
centa previa is more likely to interfere with engage- 
ment of the presenting part, and bleeding resulting 
from its separation is less readily controlled by de- 
scent of the presenting part.—Yohn A. Campbell, 
M.D. 


VaraDaraJAN, M.G. The diagnosis of placenta 
praevia by soft-tissue radiography. Punjab 
M. F., July, 1959, 8, 449-461. (From: 
Government General Hospital, Madras, 
India.) 

The placenta is important clinically because it is 
associated with the most serious complications of 
pregnancy—premature separation of a normally 
implanted placenta and placenta previa. Total pla- 
centa previa completely covers the internal uterine 
os; placenta lateralis partially covers the os; placenta 
marginalis reaches to the edge of the os; placenta 
cervicalis increta extends into the wall of the cervical 
canal; low placental insertions are above the margin 
of the os. 

Roentgenologic methods of placental localization 
are either direct soft tissue roentgenography or indi- 
rect methods such as cystography, vertex displace- 
ment, amniography, angiography, and radioisotope 
localizations. Reliable placentography allows pro- 
phylactic care of positive cases, differentiates inci- 
dental hemorrhages, and locates placental site for 
special intrauterine obstetrical maneuvers. The first 
reported direct visualization of a placenta previa 
roentgenographically was by Baumann in 1930, but 
Snow and Powell in 1934 described a simple proce- 
dure for soft tissue visualization of the placenta in 80 
per cent of cases. In a review of 22,000 roentgen 
studies in 1949, Snow reported the placenta on the 
anterior or posterior wall in go per cent of cases. He 
also used air cystography in cases of central placenta 
previa. Snow demonstrated abruptio placentae as a 
localized bulge on either the anterior or posterior 
uterine wall at the site of the hemorrhage. 

The subcutaneous fat surrounding the fetus cast 
an important black line which is helpful in differen- 
tiating the broad, crescent soft tissue shadow of the 
placenta. Hydramnios hinders placental recognition 
because its appearance may be identical in density. 
Dipple and Brown advocated the lateral soft tissue 
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roentgenogram as sufficient to show the placenta 
clearly in pregnancy of twenty-four weeks or more. 
Vaughan introduced the wedge filter to equalize the 
roentgenographic density in 1942 using a plastic 
screen. Other workers developed copper and alumi- 
num filters. 

With the direct placentography method, about 
ninety per cent of normal and low implantations are 
on the anterior and posterior uterine walls, rather 
equally divided, while the remainder are chiefly fundal 
or previas. Of 70 cases of placenta previa reported by 
Stevenson, 23 were associated with transverse and 
oblique fetal presentations. D. Lindsay and David- 
son concluded that soft tissue roentgenography of the 
placenta was accurate in pregnancy of thirty-two 


weeks or over. 

Krom a review of the literature plus the experience 
with 132 of his own patients who were roentgeno- 
graphed for vaginal bleeding during pregnancy, the 
author recommends soft tissue roentgenography as 
the most accurate and efficient method for the diag- 
nosis of Types 1, 111, or tv placenta previa. He feels 
that the roentgenologic findings may be uncertain in 
Type placenta previa, orin the presence of malpres- 
entation, hydramnios, a small or deformed fetus, 
fibroid tumor, multiple pregnancy, and in cases of 
lateral placental implantation.—Yohn A. Campbell, 
M.D. 


GENITOURINARY SYSTEM 


Garrett, Rosert A., and Kiarre, EUGENE C. 
Cineurography. ¥. Uro/., April, 1960, 83, 
498-soo. (From: Departments of Urology 
and Radiology, Indiana University School of 
Medicine, Indianapolis, Ind.) 


This procedure has become a practical diagnostic 
maneuver with the development of image intensifica- 
tion and appropriate lenses for the camera. The 
authors use the 5 inch Westinghouse and Philips 
intensifiers on standard fluoroscopic tables. Cine- 
roentgenography was performed at 8 to 15 frames per 
second. Evaluation of the gonadal dose was made 
using a phantom for various studies including void- 
ing cinecystourography, intravenous urography, and 
roentgenography of the lumbosacral spine. 

The authors cite the advantages and disadvan- 
tages of the method and show one illustration ofa 
vertical sling for the suspension of infants during 
cineurography. Six illustrations of peristalsis in the 
ureter are included in this article. Radiation dosage is 
not considered to be excessive when care is taken in 
selecting suitable clinical material and in the proper 
use of the apparatus.—George W. Chamberlin, M.D. 


Hanaree, Witttam N., and Turner, Rop- 
ERICK D. Some uses of cinefluorography in 
urologic diagnostic problems. Radiology, 
Nov., 1959, 73, 733-739. (Address: W. N. 


fe 


Abstracts of Radiological Literature 


1161 


Hanafee, University of California Medical 
Center, Los Angeles 24, Calif.) 


The techniques of cinefluorography are readily 
adaptable to the study of the pathologic physiology 
of the urinary tract. Abnormalities such as ureteral 
reflux, isolated ileal segments of the Bricker opera- 
tion, and ileocystoplasty are especially suitable for 
cinefluoroscopic investigation. An example of each of 
the above conditions is presented to demonstrate the 
diagnostic value of the cinefluorographic technique 
as applied to the study of urinary tract pathology. 
Typical 


sented. 


representative reoentgenograms are pre- 


Pediatric patients with so-called pseudoresidual 
urine serve to demonstrate the relative diagnostic 
value of this technique. The residual urine in such 
cases has been shown to be due to urine which had 
refluxed into the ureters at the time of voiding and 
had refilled the bladder after the act of voiding. This 
gives the erroneous impression that a lower tract 
obstruction is present causing urinary retention in 
the bladder. Cinefluorography readily demonstrates 
the dynamics of this condition however, and makes 
the definitive diagnosis possible. Cine-studies have 
also shown that many hydronephrotic changes previ- 
ously attributed to mechanical obstruction are in 
reality disturbances in bladder contraction and 
sphincter mechanisms. 

The equipment and techniques used are described 
in some detail. Patient exposure can be kept to a min- 
imum, usually less than 25 r (skin) per patient exami- 
nation.—Z. Petrany, M.D. 


Wyman, C., and Cimmino, CurisTIAN V. 
Fluoroscopic examination of the urinary 
tract. F. Urol., April, 1960, 837, 501-505. 
(Address: A. C. Wyman, 312 S. Washington 
St., Alexandria, Va.) 

This article includes the indications for, and infor- 


that be obtained from, fluoroscopic 
study during either intravenous or retrograde urog- 


mation may 
raphy. The authors believe that retrograde urog- 
raphy with fluoroscopic control is as logical a proce- 
dure as a barium enema examination with fluoros- 
copy. In the presence of inflammatory lesions of the 
renal parenchyma, the injected contrast material 
produces irritability of the calyceal system and in- 
fundibula. Partial or complete ureteral obstruction 
can be readily identified on spot roentgenograms 
made during fluoroscopy, whereas a similiar lesion 
might be overlooked by the “blind” pyelography 
method. Fluoroscopy and spot roentgenography may 
be of some assistance in differentiating a solid mass of 
the renal parenchyma from a cyst. To some extent 
this will depend on the location of the mass in rela- 
tion to the excretory passages. 

Seven composite figures illustrating various lesions 
of the kidney during fluoroscopy and spot film 
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study, show the value of the method. 


Chamberlin, M.D. 


George W. 


Guico, M., and Macrini, M. Aspetti radio- 


grafici della bilharziosi urinaria. (Radio- 
graphic aspects of urinary bilharziasis.) 
Radiol., med., April, 1960, 46, 341-354. 


(From: Divisione Radiologica, Istituti Os- 
pedalieri di Santa Corona in Pietraligure, 
Italy.) 


Three species of trematodes include the pathogenic 
agents of schistosomiasis: (1) Schistosoma haemato- 
dium, causing urinary schistosomiasis or bilharziasis; 
(2) Schistosoma mansoni, causing Manson’s intestinal 
and (3) Schistosoma japonicum, 
causing oriental schistosomiasis. In this paper the 
authors are concerned with the Schistosoma haemato- 
dium. It is widely distributed in Africa, the Middle 
East, and Asia; it is rare in Europe and is endemic in 
the Nile delta. 

The male Schistosoma haematobium measures 4 to 
15 mm. in length and contains the smaller filiform 
female in a canal. The couples have a predilection for 


schistosomiasis; 


the venous plexuses of the lesser pelvis and especially 
for the perivesical plexus from which they reach the 
mucosa and free their eggs into the urinary bladder. 

The life cycle includes a ciliated intermediate form 
(miracidium) which penetrates into a particular mol- 
lusc (gastropod). Within the gastropod the cercaria 
are developed. Man is infested by these through the 
skin and the intestinal tract. These larval forms, 
because of a specific trophism, invade the venous 
circulatory system. 

Besides the urinary bladder the invasion may 
extend to the kidneys, genitalia, intestine, liver, 
spleen and lungs. 

The lesions of the urinary tract are characterized 
by inflammation, ulceration, the formation of granu- 
lomata, and calcification in the soft tissue. In the 
later stages hyperplasia of the mucosa and, not infre 
quently, neoplastic proliferations forming polyps or 
carcinoma occur. 

The roentgenologic diagnosis of urinary bilharzia 
sis is possible during the chronic stage in which calc! 
fication occurs. The direct findings are typical. There 
is a thickening of the bladder wall which is limited by 
a fine band of calcification having the thickness of a 
few millimeters. Fine tubular shadows of calcific 
density are observed in the ureters. 

By means of pyelography the frequent involvement 
of the kidneys or ureters may be determined. Hydro- 
nephrosis and hydroureter of varying degree are 
noted. Roentgenologically, tuberculosis is the only 
disease which simulate.—/. A. 


Blasi, M.D. 


bilharziasis may 


PyreLt, Anron. Renal fornical hemorrhages: 
their pathogenesis and treatment. ¥. Uro/., 
June, 1960, 83, 783-789. (From: Urological 
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Clinic, the 2nd Moscow Medical Institute, 
Named after N. I. Pirogov, Moscow, Russia.) 


The author presents in detail 6 cases of essential 
hematuria. In these patients, there is evidence of 
hemorrhage arising from the thin-walled veins which 
are situated at the fornix of the calyx. It is presumed 
that various conditions leading to stasis of the urine 
in the renal pelvis and calyces, and consequently toa 
rapid elevation of intrapelvic pressure, produce rup- 
ture of the thin-walled epithelium of the fornix into 
the thin-walled veins which lie adjacent to it. Such a 
condition may persist as a communicating channel 
between the fornix and venous plexus, as shown by 
other authors and by the present writer. 

Two pyelograms and three photomicrographs 
illustrate the pathologic state which produces spon 
taneous hematuria. 

The author successfully removed, by renal resec- 
tion, the area of involvement in 4 of the patients 
studied in this series. On the pyelogram, the lesion 
can be detected by demonstrating the presence of 
opaque medium in the communicating channel at the 
tip of the fornix. This has somewhat the appearance 
of pyelovenous backflow, but may be localized to one 
minor calyx.—George W. Chamberlin, M.D. 


STRAFFON, RAtpH A., and Garcia, Antonio M, 
A clinical evaluation of the 
diodrast renogram as a screening test in hy- 
pertension. ¥. Urol., May, 1960, 83, 774 
781. (From: Department of Surgery, Section 
of Urology, and Department of Medicine, 
Radioisotope Laboratory, University of 
Michigan Medical School, Ann Arbor, Mich.) 
This is a preliminary report of 150 patients with 

hypertension who have been studied by radioactive 

diodrast renography and carefully evaluated in rela- 
tion to other renal function tests. The equipment for 
this study consists of a modified Winter unit with two 
gamma-ray scintillation 


radioactive 


counters connected to 
Esterline-Angus recorders. These recorders are cali- 
brated prior to each test using a standard source of 
gamma radiation. The approximate area of each 
kidney is mapped on the back of the patient prior to 
the test, using an erect intravenous pyelogram. With 
the patient properly placed in a leaning forward posi- 
tion, the radioactive diodrast dose is injected intra- 
venously. This dose is 1 cc. per 3 kg. of body weight. 

A description of the normal renogram is given, and 
it is noted that of the 150 patients 61 had normal 
renograms. There were 42 instances of bilateral 
abnormal renograms and 47 of unilateral abnormal 
renograms. In those patients with normal renograms, 
the correlation of the roentgen findings with the renal 
function was exceedingly good. Eighty per cent of the 
patients had normal renal function and an additional 


~ 


20 per cent had renal function considered to be good. 
In no patients did the renal function studies demon- 
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strate less than a fifteen minute phenolsulfonphtha- 
lein of 15 per cent or a creatinine clearance of soliters 
per twenty-four hours. All but 5 patients of this 
group had normal intravenous pyelograms. The cor 
relation is so good that the authors state that, if this 
remains a constant observation in future studies, it 
may be possible to eliminate the need for aortog 
raphy and split-function tests, including the uni 
lateral determination of volume, sodium excretion 
and osmolarity, in those patients who have normal 
renograms. 

In a group of 42 patients with bilateral abnormal! 
renograms, 23 had normal pyelograms and 14 had 
abnormal pyelograms. Only 3 of the 42 had normal 
renal function studies, and 87 per cent showed vari 
ous degrees of renal insufficiency. This indicates that 
renography is a more sensitive test for renal function 
than intravenous pyelography. In this group, there 
were no instances of unilateral lesions which could be 
corrected surgically. 

In a group of hypertensive patients with unilateral 
abnormal pyelograms, $5 per cent had normal intra 
venous pyelograms and 45 per cent showed unilateral 
abnormality. In this particular group of patients, the 
renograms were evaluated in relation to the three 
major phases of kidney function. In 1 patient, there 
was a decrease in the vascular spike, and this patient 
subsequently was found to have a contracted pyelo 
nephritic kidney. The hypertension was relieved 
following nephrectomy. Four patients had a normal 
vascular spike but a decreased excretory segment, 
and renography in the this 
showed a decrease in both the vascular spike and the 


remainder of group 
excretory segment. 

Of the group of patients who had unilateral abnor 
mal renograms and normal pyelograms, 4 patients 
had a decrease in the vascular spike only; 6 patients 
had normal vascular spikes and decreased excretory 
elevations; 16 patients had both a decrease in the 
vascular spike and the excretory. segment. In all 
patients with these findings, extensive investigation, 
including aortography and _ split-function studies, 
should be done, provided their clinical condition is 
such that they will tolerate surgical procedures on the 
urinary tract. This is the group which may include 
those cases which in the past have been undiagnosed 
and are surgically correctable. 

The authors believe that these preliminary studies 
suggest that renography with radioactive diodrast is 
a useful diagnostic procedure in screening hyperten 
sive patients for unilateral renal disease.—George W. 


Chamberlin, M.D. 


Nervous SYSTEM 


Creccuint, A. Il quadro radiologico del neu 


rinoma del nervo acustico: considerazioni su 


68 casi. (The entgenologic signs in acoustic 


neurinomas: analysis of 68 cases.) Radiol. 
» $0, 183 


med., Feb., 196 199. 
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Istituto Neurologico di Milano, Reparto di 
Radiologia, Milan, Italy.) 


The author is to be congratulated for this fine 
paper. Although he 
really new on the roentgen diagnosis of acoustic 
neurinomas, the article is well written and certainly 
will enrich the literature on this subject. 

Sixty-eight cases were observed at the Neurologi- 


loes not bring out anything 


cal Institute of Milan during the period 1940-1957. 
In all cases the roentgenologic impression was con- 
firmed at the operating table and by histologic 
studies. 

As noted by others, there was no definite predilec- 
tion for one side or the other; in 35 cases (51.5 per 
cent) the right side was involved and in 33 (48.5 per 
cent), the left side. A certain predisposition was 
.4 per cent) 
were females and 29 (42.6 per cent) were males. The 


observed in the female sex; 39 cases (5 
average age at the time of admission was forty-four 
vears, while the age group presenting the largest 
number of cases was the fifth decade. 

The techniques of examination adopted by the au- 
thor were the usual ones, with emphasis on laminag 
raphy in all cases in which the findings were rather 
dubious. 

The roentgen signs were: a complete destruction of 
the internal acoustic canal (9 cases); an enlargement 
of this canal (44 cases); and lesions limited to the 
apex of the pyramid (3 cases). In 12 cases (17.7 per 
cent), the signs were not typical for acoustic neuri 
noma. 

The article is well illustrated by clear reproductions 
of roentgenograms and four tables.—Z. F. Govoni, 


M.D. 


SKELETAL SYSTEM 


ReECHNAGEL, K. Dysplasia epiphysialis hemi- 
Acta orthop. scandinav., 20, 
237-246. (From: Orthopedic Ambulatorium, 


Kolding, Denmark.) 


The changes found in this bone disturbance are 


melica. 1960, 


found in the lateral or medial side 
of one single extremity. Very often the lower extrem- 


epiphyseal and are 


ity 1s affected and a varying number of its epiphvses 
and tarsus bones are involved. The remaining skele 
ton is normal. 

The changes consist of irregular bone formation 
from multiple ossification centers, growths on the 
epiphyses and enlargement of the epiphysis of the 
tarsus bone in its entirety. The differential diagnosis 
dysplasia epiphysialis multiplex, 


must include 


Morquio’s disease, cretenism, osteochondritis dis 
secans, and aseptic bone necrosis. The unilateral 
localization, however, is characteristic of dysplasia 
epiphysialis hemimelica. 

The disease is considered to be an embryopathy 
caused by a disturbance in the fifth fetal week. This 


conclusion is the result of various experiments re- 
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ferred to in the text of the article but not elaborated 
upon. Apparently the disturbance must be very 
restricted both in duration and extent. Other patho- 
genic possibilities exist and D’Angio e¢ a/. point out 
that the condition could be due to local hyperemia, 
nervously conditioned. 

Treatment is restricted to operative removal of the 
offending growths. A tendency to recurrence and 
malignant change has not been reported. 

The author describes 3 cases with histories and 
roentgen studies. He states that of a total of 31 
patients now reported in the literature, 7 are girls and 


David C. Alftine, M.D. 


24 are boys. 


Bopart, J. (Mons, Belgium.) A propos de 
trois cas de chondrodysplasies génotypiques. 
(Three cases of genotypic chondrodysplasia.) 
belge de radtiol., 1960, 43, 3-23. 

Having reviewed the clinical and roentgenologic 
characteristics of the principal chondrodysplasias, 
the author describes 3 cases diagnosed by him. The 
first 2 were a mother and son who uncontestably had 
Morquio’s disease but with certain differences: there 
were osseous fragility, which resulted in fractures, 
and symmetric exostoses. 

The third case was classified as Silverskidld’s syn- 
drome. This is a variant of polyepiphyseal dystrophy 
and differs from the true achondroplasias in its later 
appearance (therefore, generally not recognized at 
birth), by the irregular appearance of the ossification 
centers, and by late epiphyseal closure, so that nearly 
normal height is achieved.—Frank A. Riebel, M.D. 


Lima, C., Esteve, R., and Truera, J. Os- 
teochondritis in congenital dislocation of the 
hip: a clinical and radiographic study. Acta 
orthop. scandinav., 1960, 29, 218-236. (From: 
Nuffield Orthopaedic Centre, Oxford, Eng- 
land.) 


Bone changes similar to those in Legg-Perthes’ 
disease are seen following treated congenital disloca- 
tion of the hip. The authors attempt to explain the 
osteochondritic changes of the femoral head on the 
basis of the vascularity of the growing femoral epiph- 
ysis. Of a total of 184 hips studied, 90 (48.9 per 
cent) showed disturbances of the femoral head at 
different intervals after reduction: 14 (15.5 per cent) 
in males and 76 (84.5 per cent) in females. 

In 83 instances it was possible to classify the cases 
into I of 3 types according to the roentgen findings. 
The disease in each classification differs in evolution, 
severity, and duration. 

Type I. (54 cases). Osteoporosis of the proximal 
end of the femur appears in the epiphysis, spreads to 
the neck and involves the acetabulum. Cavities and 
cyst-like images may appear. Recalcification may 
occur or, contrariwise, flattening of the medial aspect 
of the epiphysis may take place. The average dura- 
tion is 2.48 years. 

Type IT. (22 cases). Osteoporosis may be minimal 
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at the start, but effects of pressure against the outer 
border of the acetabulum by the femoral head are 
noted roentgenographically, since this causes indenta- 
tions and tangential flattening of the femoral head. 
These changes remain visible long after the osteo- 
chondritis has ended its course. The average duration 
is 4.06 years. 
signs and evolution similar to those in Legg-Perthes’ 
disease. The average duration is 3.16 years and the 
permanent changes are similar to those of Legg- 
Perthes’ osteochondritis. 

The method of reduction had a definite bearing on 
the incidence of osteochondritis, it being much higher 
in those treated by manipulation (68.4 per cent) than 
in the cases treated on a frame (37.5 per cent). The 
distribution of cases according to reduction method in 
the 3 different types is: Type 1: manipulation-25, 
frame-28, open reduction-1; Type 11: manipulation- 
20, frame-2; Type 11: manipulation-3, frame-3, 
Batchelor plaster-1. It is also noted that patients 
two years of age showed a greater incidence of osteo- 
chondritis, while the degree of its severity was less 
than in older children. 

‘rom this study it is evident that pressure over the 
femoral head plays an important part in the produc- 
tion of localized lesions in the epiphysis in a number 
of patients. In Type 1, deformities of the head due to 
lack of congruency with the opposed surfaces (ace- 
tabular rim, shelf, etc.) were evident. 

In addition to the cases in which local pressure 
seems to be a causative factor, there are those due to 
damage to the blood vessels of the femoral head, 
either at the time of reduction or during the period of 
immobilization. 


cases). These cases show roentgen 


The following conclusions can be drawn:(1) osteo- 
chondritis after reduction of a congenitally dislocated 
hip can be classified according to 1 of 3 roentgenologic 
types which differ in evolution, severity, and dura- 
tion; (2) males and females are equally aftected;(3) 
osteochondritis was more frequent in patients two 
years of age, but the severity increased with the age 
at initial treatment; (4) it was more frequent and 
much more severe after manipulation than after frame 
treatment; (5) cases incompletely reduced showed the 
greatest incidence of osteochondritis; (6) weight bear- 
ing should not be allowed during the evolution of the 
osteochondritis; (7) the peculiarity of the vascular 
pattern at the age of treatment is considered to be 
responsible for the bone changes characteristic of 
osteochondritis of this type.—David C. Alftine, M.D. 


Horvaru, Ferenc, and Roékay, Epiru. (Buda- 
pest, Hungary.) Etude clinique et étiologique 
de l’ostéite condensante de l’aile iliaque, de 
lostéite du pubis et d’autres lésions de la 
symphyse pubienne. (Clinical and etiologic 
study of condensing osteitis of the iliac 
wing, of pubic osteitis and of other lesions 
of the symphysis pubis.) ¥. de radiol., 
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d’électrol. et de méd. nucléaire, Jan.-Feb., 
19600, 4/7, 25-33. 

To study diseases of the sacroiliac joints and sym 
physis pubis, 180 females from a gynecologic clinic 
and 25 males from a urologic clinic were investigated. 
Nine cases of osteitis ilii condensans were found, all 
in females. In the 1 case of pubic osteitis, its etiology 
was attributed to pregnancy; there was one finding of 
diastasis of the symphysis, while 15 developmental 
alterations were encountered. 

EKighty-eight cases (43 per cent of the series) of 
arthrosis of the symphysis were found of which to 
were in males and 78 in females. This high incidence 
is credited by the authors to the enormous static 
weight borne by the symphysis, to obstetric trau 
mata, and to maldevelopment of the pelvis.—Frank 


A. Riebel, M.D. 


DE SkzE,S., RycKEWAERT, A., LEVERNIEUX, J., 
and Marreau, R. France.) Les 
lésions radiologiques de la goutte. (The 

de radtol., 

Jan.-Feb., 


(Paris, 


radiologic lesions of gout.) 7. 
ad électrol. et de méd. nucléaire, 
1960, 4/7, I-13. 


Fifty cases of tophaceous gout and s0 without 
tophi were studied. The authors adopt the word 
“geode” (dictionary definition, a stone having a 
cavity lined with crystals) to mean here a round or 
oval area of radiolucency surrounded by osseous 
tissue. Large geodes are formed in 40 per cent of cases 
of gout with tophi and in only 4 per cent without. 
Their presence, therefore, is suggestive of the disease, 
although they may also occur in chronic rheumatic 
polyarthritis. Narrowing of joint interspaces is usual 
but is accompanied by decalcification only in the 
severe disabling forms, which helps to differentiate 
gout from other arthritides. While most lesions occur 
in fingers and toes, there are other areas where evi- 
dence of gout inflammation will be noted, among 
these are nonpathognomonic osseous vegetations at 
tendinous insertions (Achilles tendon, triceps, quad- 
riceps) and gross projections from joint margins of 
the dorsum of the foot, or “‘bristling.”” Tophi may be 
identifiable in soft tissues; occasionally they will 
calcify or even ossify. 

The authors believe that there is little chance of 
roentgenologic detection of important defects from 
gout unless the particular joint has suffered from an 
acute attack.—Frank A. Riebel, M.D. 

SrEpANEK, V., and Do.ecek, R. The skeletal 
changes in burned patients. Radio/. clin., 
Mar., 1960, 29, 82-94. (From: Department 
of Radiology and Internal Medicine of the 
Regional Hospital, Ostrava V, Paskov, 
Czechoslovakia.) 


The authors have invesitgated 40 severely burned 
patients. Osteoporosis was demonstrated in 8 persons 
and in 7 of these it involved the burned extremities, 
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always more markedly in their distal parts. In 3 
instances it was typical of Sudek’s bone atrophy but 
in other cases it was more diffuse. In fourth degree 
burns necrosis and demarcation of bones takes place. 
Where deep suppuration of the soft tissues occurs 
there is an increased proneness to calcium deposition. 
In 1 case of osteomyelitis in a burned child they ob- 
served a derangement in endochondreal ossification 
and the formation of an exostosis. 

It is concluded that osteoporosis is not a change 
specific for burns but is only a part of a nonspecific 
reaction due to a burn.—Arthur E. Childe, M.D. 
Biepsor, R. C., and Izensrark, J. L. Dis- 

placement of fat pads in disease and injury of 

the elbow; a new radiographic sign. Radio/- 
717-724- (Address: R. C. 
Bledsoe, 1100 West Pacific Coast Highw ay, 


Harbor City, Calif.) 

The authors describe a new sign of fracture involv- 
ing the elbow joint, not previously reported in the 
American radiologic or orthopedic literature, and 
have chosen to call it the “displaced fat pad sign.” 
This sign is particularly useful in the diagnosis of 


Nov., 1959, 433 


obscure fractures of the elbow. Three masses of fat, 
each occupying one of the three fossae (the coronoid 
and radial fossae, anteriorly, and the olecranon fossa, 
posteriorly) lie between the capsule and the synovial 
membrane of the elbow joint. Any process which pro- 
duces synovial or hemorrhagic effusion within the 
joint will displace these intracapsular, extrasynovial 
fat pads. A posterior bulging of the triceps brachii 
tendon may also be seen if the effusion is large 
enough. Correctly exposed roentgenograms can show 
these displaced fat pads as radiolucent areas anterior 
and posterior to the distal end of the humerus. 

It is important to realize, however, that bursitis, 
which may result in synovial effusion, may also cause 
this sign. Bursitis may be due to trauma, without 
fracture, or to such systemic diseases as gouty ar- 
thritis and rheumatoid arthritis. It should also be 
kept in mind that if the fracture does not communi- 
cate with the synovium, or if the joint capsule has 
been ruptured allowing extravasation of fluid into 
surrounding soft tissue, the “fat pad sign” may be 
absent. 

The authors feel that when there has been a history 
of elbow trauma, and physical findings are compati- 
ble with a fracture, every effort should be made to 
rule out the latter diagnosis if routine roentgeno- 
grams disclose fat pad displacement but fail to 


D. N. Dysart, M.D. 


demonstrate a fracture. 


BLOOD AND LympH SysTEM 


Derrig, Pu., Mme., and Lucien 
Lecer. (Paris.) Cavographie par voie trans- 


somatique. (Cavography by the trans- 


somatic approach.) Presse méd., 1960, 37, 


12206. 


1223 
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Visualization of the vena cava by the trans- 
somatic approach involves the injection of a contrast 
substance into a vertebral body, from whence it flows 
through the rich venous intra- and perivertebral cir 
culation via the lumbar veins to opacify the inferior 
vena cava, or through the azygos system to the 
superior vena cava, according to the level of the 
vertebra which is chosen. The authors have confined 
themselves to a study of the inferior vena cava. 

A special 18 cm. needle is used, with the patient 
prone if frontal roentgenograms are to be taken, or 
on the side if they are to be taken in profile. The nee- 
dle is introduced just above the iliac crest and is di- 
rected medially until the fourth lumbar body is 
reached; light tapping with a mallet is necessary to 
enter the bone; the needle’s placement is confirmed 
by roentgenograms and by a free flow of blood. 
Within five to six seconds, 50 cc. of an opaque me 
dium is injected and roentgenograms are taken dur- 
ing and at the end of this period. General anesthesia 
is used, principally because apnea can be produced 
during roentgenography. 

The patterns found in various vascular lesions are 


illustrated.—Frank A. Riebel, M.D. 


Lunp, Ronatp R., Garcia, NicHo.as A., III, 
Le Brianec, A., GARTENLAUB, C., 
and RicHarpson, J. Francis. Inferior vena 


cavography in preoperative localization of 


pheochromocytoma. ¥. Uro/., May, 1960, 
83, 768-773. (From: Departments of Radiol- 
ogy and Urology, U. S. Naval Hospital, 
St. Albans, N. Y.) 


The inferior vena cava traverses the retroperito- 
neal space and is easily displaced or deformed by 
retroperitoneal tumors. It is intimately related to the 
right suprarenal gland and to many of the chromaffin 
bodies of the abdominal sympathetic plexus. The 
visualization of the inferior vena cava is, therefore, 
important in the detection of some pheochromocy- 
tomas. Although these tumors may occur anywhere 
within the abdomen, retroperitoneal space, neck, or 
cranium, the most common location is in the right 
adrenal gland. 

The diagnosis of pheochromocytoma can usually 
be established in those patients with clinical evidence 
of fluctuating hypertension or persistent hyperten- 
sion who have positive chemical tests specific for this 
purpose. When these tests show the presence of a 
functioning tumor, the problem then is to locate it 
for surgical removal. 

The authors use a simple technique. A 17 gauge 
needle is inserted percutaneously into the right fem- 
oral vein; a I cc. test dose of hypaque is injected; 
a blood pressure cuff is placed around the left thigh 


and, if the intravenous test proves negative, 30 cc. of 


50 per cent hypaque is injected in four seconds. A 
lateral roentgenogram of the abdomen is made fol- 
lowing the injection. Ten minutes later, a second in- 
jection is made and an anteroposterior film is ex- 
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posed. These two positions demonstrate the inferior 
vena cava and the right pyelogram. Additional pye- 
lograms can be made at intervals as part of the entire 
study 

Two patients with hypertension are presented in 
detail and four figures illustrate the normal and ab- 
normal inferior vena cavogram. In both patients, the 
tumor was situated in the right adrenal gland and 
was subsequently successfully removed. The proce- 
dure is well tolerated, but the authors point out that 
regitine should be readily available in case of a hyper- 
tensive reaction to the diagnostic procedure.— 


George W. Chamberlin, M.D. 


Sutron, Davip. Arteriography in the diag- 
nosis of dissecting aneurysm. C/inical Radiol- 
ogy, April, 1960, 77, 85-92. (From: Radio- 
logical Department, St. Mary’s Hospital, 
London W.2, England.) 


Dissecting aneurysm, a condition most often oc- 
curring between the ages of forty and seventy, 
and two to three times more commonly in men 
than in women, takes place in arteries which are 
the site of degeneration of the media. It is produced 
by penetration of the circulating blood into the sub- 
stance of the wall of a vessel with subsequent exten- 
sion of the effused blood for a varying distance be- 
tween the layers. 

Most cases of spontaneous dissecting aneurysm 
commence in the region of the aortic arch. It may 
spread backward to involve the heart and coronary 
vessels, and may rupture into the pericardium. As 
the dissection spreads down the thorax into the ab- 
domen it may involve the renal arteries, celiac axis 
and mesenteric arteries. Hypertension is present in a 
majority of patients. The victim is seized by a sud- 
den, very severe pain, usually felt in the chest, al- 
though it may radiate upward into the neck and 
arms and downward into the abdomen. Some 80 per 
cent of patients will die within four days of the onset. 
If the first two weeks are survived, further progress 
is relatively good. 

There are two roentgen findings which, when rec- 
ognized, are virtually diagnostic. In the first, it is 
necessary for recent previous roentgenograms to be 
available for comparison. If they confirm that there 
has been recent marked widening and unfolding of 
the aorta, the diagnosis can be made with assurance. 
Less commonly seen, but highly suggestive of the 
condition, is a marked widening of the aortic 
knuckle, with an exceptionally wide gap between a 
calcified internal and outer aortic border. 

Aortography by percutaneous retrograde catheter- 
ization was first used by the author, with H. H. G. 
Eastcott, in July, 1956, in a case of chronic dissecting 
aneurysm. Since then, he has used this method in 6 
cases of suspected acute dissecting aneurysm. In 3 of 
the 6 cases the diagnosis was confirmed, and the 
lower limit of the dissection was demonstrated for 
surgical intervention. In 3 other cases the suggested 
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diagnosis of dissecting aneurysm was considered 
erroneous, 

A monograph in 1932 by Sherman pointed out that 
a dissecting aneurysm could also form in a 


| grades of 
arteries down to the small perforating arteries of the 
brain. The author has seen 1 case of local dissecting 
aneurysm of an iliac artery, and 1 case of local dis- 
secting aneurysm of the lower abdominal aorta. 

The case reports presented show that percutaneous 
retrograde femoral catheterization is a simple, safe 
and accurate method of confirming a suspected diag 
nosis of thoracic dissecting aneurysm, and that the 
arteriographic appearances are diagnostic. In all 4 
cases the narrowed channel of the true aortic lumen 
was well shown, and the lower limit of the lesion was 
demonstrated. The appearance of the lumen has 
usually resembled a twisted piece of ribbon. This 
“twisted tape” appearance is very suggestive, and is 
presumably due to the spiral nature of the sheath-like 
dissection.— Samuel G. Henderson, M.D. 


GENERAL 


Lusrep, Lee B. Current technical problems in 
cinefluorography. Radiology, Oct., 1959, 73, 
§27—530. (Address: 260 Crittenden Blvd., 


Rochester 20, N. Y.) 


Cinefluorography is a relatively new technique 
used in many of the medical centers in this country 
and abroad. As experience is increasing in the use of 
this technique, many ways are being found in which 
the equipment can be improved. The cinefluoro- 
graphic unit consists of several components: an im 
age intensifier, some lenses, and a movie camera with 
movie film. Each must operate with optimum efh- 
ciency and the entire system must be integrated into 
an already complex roentgen-ray control and gen- 
erator unit. 

The author discusses the importance of the image 
intensifier to the radiologist for both cinefluorog- 
raphy and fluoroscopy, and confines his comments 
to the status of the development of this component. 
Studies have shown that the central problem is to 
increase the efficiency of utilization of the informa- 
tion-bearing roentgen-ray photons. Consequently 
much research work is being done on the three types 
of intensifiers: the image converter tube, the televi- 
sion system, and the light-amplifier panel. Each of 
these types of intensifiers presents many develop- 
ment and construction problems and these are men- 
tioned briefly by the author. 

The clinical radiologist who is thinking of setting 
up cinefluorographic equipment is confronted with 
the problem of evaluating his needs with respect to 
the different types of equipment available. It is sug 
gested that a testing program be set up to help sup- 
ply performance data on the various types of equip- 
ment. This would entail the cooperation of several 
radiology departments with the manufacturers to 
make clinical tests of their equipment. The radiolo- 
gist would compare the characteristics, such as gain 
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and resolution, of the different types of equipment 
and would make extensive performance tests. The 
results would be presented to all interested radiolo 
gists and engineers at a meeting jointly sponsored by 
radiologists and equipment development companies. 


The published material from such a meeting would 
help a radiologist to decide what cinefluorographic 
Donald N. Dysart, 


equipment he should procure. 
VD. 
Aprams, Herserr L. An approach to biplane 


cineangiocardiography; early clinical ob 


servations. Radiology, Oct., 1959, 531 
§ 30. \ddress: 


of Medicine, San Francisco 15, Calif.) 


Stanford University School 


Initial clinical experiences with biplane cineangio- 
cardiography are reported, and some of the advan 
tages and disadvantages of the technique are ana- 
lyzed. Almost all of the 44 patients studied by this 
technique were referred with congenital anomalies 
sufficiently distressing to make them candidates for 
definitive heart surgery. In all cases, biplane cinere 
cording was performed following intracardiac injec- 
tion of the through a catheter. 
Cinestrips were analyzed both as individual frames 


opaque medium 
side by side and as continuous motion pictures in 
sequence. Contrast was generally quite good and 
virtually all studies were satisfactory. 

With right cardiac injection, atrial and ventricular 
septal defects are readily recognizable by demon- 
stration of negative jets of nonopacified left heart 
blood in the early phases, and by reopacification in 
the late phases. If the injection is made into the left 
atrium or left ventricle, the precise anatomy of the 
septal defect may be shown. In patent ductus arteri 
osus, the “blanching” phenomenon and late refilling 
are clearly seen. 

In pulmonic stenosis, the anatomy of the outflow 
tract of the right ventricle and of the pulmonic valve 
can usually be precisely delineated with right ventric. 
ular injection. Right to left shunts, the Eisenmenger 
complex and cor triloculare can be admirably studied 
by this method. Miscellaneous conditions such as 
mitral insufficiency, ventricular aneurysm, endo 
cardial fibroelastosis and aortic stenosis can be dem- 
onstrated satisfactorily. 

Cineangiocardiography offers definite advantages 
over other methods. It makes it possible to study 
valve motion, the direction of shunts, ventricular and 
atrial changes during the heart cycle, and the fixed or 
transient character of localized changes in the great 
vessels. The ability to expose 48 or more frames per 
second makes it possible to record phenomena that 
are imperceptible on roentgenograms viewed individ 
ually. 

There are a few disadvantages: (a) detail is in 
ferior to that visible on large film angiocardiography; 
and (b) processing and viewing of the 35 mm. film 
are more difficult and cumbersome.—/. W. Sommer, 


M.D. 
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